This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


atjhttp  :  //books  .  qooqle  .  com/ 


Annual  reports 

of  the  War  Department 

United  States.  War  Dept 


Digitized  by  LjOOQiC 


ScL  \sao*n\ 


5?avtmvti  College  Htlirnru 


-\JUjl 


pl  ^wvjJu,  wyi— 


Digitized  by  LjOOQ IC 


Digitized  by  LjOOQ IC 


SoL  |«0.7I 


|?arbart  College  li&rarg 


Digitized  by  LjOOQ IC 


V 


Digitized  by  LjOOQiC 


Digitized  by  LjOOQIC 


Digitized  by  LjOOQ IC 


Digitized  by  LjOOQIC 


2d  Congress,  )  HOUSE  OF  REPRESENTATIVES.  ( Ex.  Doc.  1, 
Jrt  &**w*.    J  (  pt.  2,  voL  H. 


ANNUAL  REPORT 


OF  THS 


A 


LLL.  . •■- 


CHIEF  OF  ENGINEERS, 


UNITED  STATES  AEMY, 


TO  THS 


SECRETARY    OF   WAR, 


THE  YEAR  1891. 


IN    SIX    PARTS. 


PART    IV. 


3WASHINGTON: 
GOVERNMENT    PBINTINO   OFFIOZ. 
1891. 


Digitized  by  VjOOQlC 


MAR    9     '892 
^/BRAg3>  y 


Digitized  by  LjOOQ IC 


COlSTTElSrl'S. 

[Alphabetical  index  will  be  found  at  the  end  of  each  port.] 


•       PART  I. 

OFFICERS  OF  THE   CORPS  OF  ENGINEERS. 

Changes  during  year,  distribution  of  officers,  3;  officers  detached,  recommendations 
as  to  examinations  for  promotion,  4. 

FORTIFICATIONS. 

General  statement,  4;  defense  of  Boston  Harbor,  Mass.,  6;  defense  of  New  York 
Harbor,  N.  T.,  defense  of  Washington,  D.  C,  7;  defense  of  Hampton  Roads,  Va., 
defense  of  San  Francisco  Harbor,  Cal.,  8. 

PROTECTION  OF  SITE  OF  FORT  NIAGARA,  NEW  YORK. 

IS  THE  CHARGE  OF  CAPT.  DAN  C.  KlNGMAN,  CORPS  OF  ENGINEERS 8 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 

IS  THE  CHARGE  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS 9 

SEA  WALLS  AT  GOVERNORS  ISLAND,  NEW  YORK  HARBOR.  • 

In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers 9 

BEACH  PROTECTION,  WATER  SUPPLY,  AND  SEWERAGE  SYSTEM  AT  FORT 

MONROE,  VIRGINIA. 

K  THE  CHARGE  OF  LlEUT.  COL.  PETER  C.  HAINS,  CORP8  OF  ENGINEERS 10 

JREPAIR  AND  PRESERVATION  OF  FORT  MARION,  FLORIDA. 

W  THE  CHARGE  OF  C APT.  W.  M.  BLACK,  CORPS  OF  ENGINEERS 11 

STIMATES  OF  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 

1892-'93 11 

THE  BOARD  OF  ENGINEERS. 

reiCKKS  constituting  Board,  summary  of  reports  rendered,  11 ;  additional  duties 

of  individual  members,  14. 

>ST     OF     WILLETS    POINT,    NEW   YORK.— UNITED    STATES    ENGINEER 
SCHOOL.— BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

TICKR    TX    COMMAND,  LlEUT.  COL.  W.  R.  KlNG,  CORPS  OF  ENGINEERS— 

st  of  Willots  Point,  United  States  Engineer  School,  Battalion  of  the  Corps  of  En- 
tuieers,  U5;  Engineer  Depot,  statement  of  funds,  16. 
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RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  removal  of  wrecks,  examinations  and  surveys,  purchase  of 
Portage  Lake  canals,  Michigan,  17;  harbor  lines,  bridges,  18;  occupancy  or  injury 
of  public  works,  engineer  divisions,  South  Pass  of  the  Mississippi  River,  19. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Lieut.  Col.  Jaeed  A.  Smith,  Corps  of  Engineers— 

St.  Croix  River,  Me.,  Lubec  Channel,  Me.,  19;  Mooseabec  Bar,  Me.,  Pleasant  River, 
Me.,  20;  Narraguagus  River,  Me.,  breakwater  from  Mount  Desert  to  Porcupine 
Island,  Me.,  21;  Bagaduce  River,  Me.,  22;  Penobscot  River,  Me.,  Belfast  Harbor, 
Me.,  23;  Camden  Harbor,  Me.,  24;  Rockport  Harbor,  Me.,  Rockland  Harbor,  Me., 
25;  Kennebec  River,  Me.,  Harraseeket  River,  Me.,  26;  Portland  Harbor,  Me., 
channel  in  Back  Cove,  Portland,  Me.,  27;  breakwater  at  mouth  of  Saco  River, 
Me.,  Saco  River,  Me.,  28;  Kennebunk  River,  Me.,  York  Harbor,  Me.,  29;  Ports- 
mouth Harbor,  N.  H.,  Bellamy  River,  N.  H.,  30;  Cocheco  River,  N.  H., harbor  oi 
refuge  at  Little  Harbor,  N.  H.,  31;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  32. 

In  the  charge  of  Lieut*  Col.  S.  M.  Mansfield,  CoRrs  of  Engineers— 

Newburyport  Harbor,  Mass.,  33;  Merrimac  River,  Mass.,  34;  Powow  River,  Mass., 
Ipswich  River,  Mass.,  35;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  Glouces- 
ter Harbor,  Mass.,  36;  Manchester  Harbor,  Mass.,  37;  Salem  Harbor,  Mass.,  38; 
Lynn  Harbor,  Mass.,  39;  Winthrop  Harbor,  Mass.,  Boston  Harbor,  Mass.,  40;  Wey- 
mouth River,  Mass.,  Hingham  Harbor,  Mass.,  42;  Scituate  Harbor,  Mass.,  43; 
Plymouth  Harbor,  Mass.,  Wellflcet  Harbor,  Mass.,  44;  Provincetown  Harbor, 
Mass.,  45;  Chatham  Harbor,  Mass.,  examinations  and  surveys,  46. 

In  the  charge  of  Maj.  W.  R.  Livermore,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyaunis,  Mass.,  harbor  of  refuge  at  Nantucket,  Mass.,  48; 
Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  49 ;  Vineyard  Haven  Harbor, 
Mass.,  Warehain  Harbor,  Mass.,  50;  New  Bedford  Harbor,  Mass,  51 ;  Westport  Har- 
bor, Mass.,  52 ;  Taunton  River,  Mass.,  53 ;  Pawtucket  River,  R.  I.,  Providence  River 
and  Narragausett  Bay,  R.  I.,  54 ;  removal  of  Green  Jacket  Shoal,  Providence  River, 
R.  I.,  55;  Greenwich  Bay,  R.  I.,  56;  cove  and  water-way  near  Coaster  Harbor 
Island,  R.  I.,  Newport  Harbor,  R.  I.,  57;  harbor  of  refuge  at  Point  Judith,  R.  L, 
58;  harbor  of  refuge  at  Block  Island,  R.  I.,  59;  Pawcatuck  River,  R.  I.  and  Conn., 
harbor  of  refuge  at  Stonington,  Conn.,  60;  removing  sunken  Vessels  or  craft 
obstructing  or  endangering  navigation,  61 ;  examinations  and  surveys,  62. 

In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers— 

Mystic  River,  Conn.,  Thames  River,  Conn.,  63;  New  London  Harbor,  Conn.,  Connec- 
ticut River.  Mass.  and  Conn.,  64;  Duck  Island  Harbor,  Conn.,  Clinton  Harbor, 
Conn.,  66;  New  Haven  Harbor,  Conn.,  67;  breakwater  j*i  New  Haven,  Conn.,  68; 
Milford  Harbor,  Conn.,  Housatonio  River,  Conn.,  69;  Bridgeport  Harbor^Conn., 
Black  Rock  Harbor,  Conn.,  70;  Norwalk  Harbor,  Conn.,  Wilson  Point  Harbor, 
Conn.,  71;  Five  Mile  River  Harbor,  Conn.,  Stamford  Harbor,  Conn.,  72;  Port  Ches- 
ter Harbor,  N.  Y.,  73;  Larchmont  Harbor,  N.  Y.,  Echo  Harbor,  New  Rochelle,  N.  Y., 
New  Rochelle  Harbor,  N.  Y.,  74 ;  East  Chester  Creek,  N.  Y.,  Greenport  Harbor,  N. 
Y.,  75;  harbor  at  Port  Jefferson  Inlet,  N.  Y.,  Huntington  Harbor,  N.  Y.,  76;  Glen 
Cove  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y.,77;  Patchogue  River,  N.  Y.,  78 ;  Brown's 
Creek,  Say ville,  N.  Y.,  examinations  and  surveys,  79. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers— 


tan  Bay,  N.  J.,  92  j  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  93. 
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In  the  charge  of  Capt.  Thomas  L.  Casey,  Corps  of  Engineers— 

Sumpawanus  Inlet,  N.  Y.,  94;  Canarsie  Bay,  N.Y.,  95;  Sheepshead  Bay,  N.  Y.,  96; 
Arthur  Kill,  N.  Y.  and  N.  3. ,91 ;  channel  between  Staten  Island  and  New  Jersey,  98; 
Passaic  River,  N.  J.,  99;  Elizabeth  River,  N.J.,  100;  Rahway  River.  N.J.,  101; 
Raritan  River,  N.  J.,  102;  South  River,  N.  J.,  103;  Keyport  Harbor  N.  J.,  Matta- 
wan  Creek,  N.  J.,  101;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  105;  Shrewsbury 
River,  N.  J.,  Manasquan  (Squan)  River,  N.  J.,  106;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  survey,  107. 

IS  THE  CHARGE  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS— 

Delaware  River,  Pa.  and  N.  J.,  108;  harbor  between  Philadelphia,  Pa.,  and  Cam- 
den, N.  J.,  110:  Schuylkill  River,  Pa.,  112;  ice-harbor  at  Marcus  Hook,  Pa.,  ice-har- 
bor at  head  or  Delaware  Bay,  Del.,  113;  construction  of  iron  pier  in  Delaware  Bay 
near  Lewes,  Del.,  114;  harbor  at  Delaware  Breakwater,  Del.,  115;  Rancocas  River, 
N.  J.,  116;  Alloway  Creek,  N.  J.,  Maurice  River,  N.  J.,  117;  removal  of  wrecks  from 
Delaware  Bay  and  River,  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  examinations  and  surveys,  118. 

In  the  charge  of  "William  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  Army,  Retired — 

Wilmington  Harbor,  Del.,  119;  ice-harbor  at  New  Castle,  Del.,  120;  Appoquinni- 
mink  River,  Del.,  Smyrna  River,  Del.,  121;  St.  Jones  River,  Del.,  Mispillion  Creek, 
Del.,  Broadkiln  River,  Del.,  122;  inland  water-way  from  Chincoteague  Bay,  Va., 
to  Delaware  Bay,  at  or  near  Lewes,  Del.,  123;  Susquehanna  River,  above  and  be- 
low Havre  de  Grace,  Md.,  North  East  River,  Md.,  124;  Elk  River,  Md.,'  125;  Fair- 
lee  Creek,  Md.,  Chester  River,  Md.,  from  Crump  ton  to  Jones  Landing,  126;  Chop- 
tank  River,  Md.,  Cambridge  Harbor,  Md.,  127;  Wicomico  River,  Md.,  128;  Mano- 
khi  River,  Md.,  Onancock  Harbor,  Va.,  129;  harbor  at  Cape  Charles  City,  Va.,  and 
approaches  by  Chenton  (Cherrystone)  Inlet,  130;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  surveys,  131. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  James  River,  Va.,  134;  exami- 
nation, 135. 

In  the  charge  of  Lieut.  Col.  Peter.  C.  Hains,  Corps  of  Engineers— 

Potomac  River  at  Washington,  D.  C,  135;  Potomac  River  at  Mount  Vernpn,  Va., 
Occoquan  Creek,  Va.,  138;  Aquia  Creek,  Va..  139;  harbor  at  Breton  Bay,  Md., 
Nomini  Creek,  Va.,  140;  Patiixeut  River,  Ma.,  141;  Rappahannock  River.  Va., 
Urbana  Creek,  Va.,  142;  York  River,  Va.,  143;  Mattaponi  River,  Va.,  144;  Pa- 
munkcy  River,  Va.,  examinations  and  surveys,  145. 

In  the  charge  of  Capt.  G.  J.  Fiebeger,  Corps  of  Engineers — 

Harbor  of  Norfolk,  and  its  approaches,  Va.,  146;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy-yard  between  Lambert  Point  and  Fort  Norfolk, 
147;  Hampton  Creek  and  Bar,  Va.,  Nansemond  River,  Va.,  148;  Chickahominy 
River,  Va.,  149;  Appomattox  River,  Va.,  150;  inland  water  route  from  Norfolk 
Harbor,  Va.,  to  Albemarle.  Sound,  N.  C,  through  Currituck  Sound,  North  Land- 
ing River,  Va.  and  N.  C,  151;  Currituck  Sound,  Coanjok  Bay,  and  North  River 
Bar,  N.  C,  examinations,  152. 

In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers— 

Staunton  River,  Va.,  153 ;  Roanoke  River,  Va.  and  N.  C,  154 ;  Pasquotank  River,  N.  C, 
Mackey  Creek,  N.  C,  155;  Ocracoke  Inlet,  N.  C,  Fishing  Creek,  N.  C,  156;  Pam- 
lico and  Tar  rivers,  N.  C,  157;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  158; 
Neuse  .River,  N.  C,  159;  inland  water-way  between  New  Berne  and  Beaufort.  N.  C, 
160;  harbor  at  Beaufort,  N.  C,  161;  inland  water-way  between  Beaufort  Harbor 
and  New  River,  N.  C,  water-way  between  New  River  and  Swansboro,  N.  Q.,  162; 
New  River,  N.C.,  163;  North  East  (Cape  Fear)  River,  N.  C,  Black  River,  N.C.. 
164  j  Cape  Fear  River,  N.  C,  above  Wilmington,  165;  Cape  Fear  River,  N.  C,  at  and 
below  Wilmington,  166;  Lock  wood's  Folly  River,  N.  C,  Yadkin  River,  N.  C.,  167; 
harbor  at  Georgetown,  S.  C,  168;  Winyaw  Bay,  S.  C,  removing  amiken  vessels  or 
craft  obstructing  or  endangering  navigation,  169 ;  examinations,  170. 
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In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers— 

Waccamaw  River  to  Waccamaw  Lake,  N.  C.  and  S.  C,  170;  Lumber  River,  N.  C.  and 
S.  C.,  Little  Pedee  River,  S.  C,  171;  Great  Pedee  River,  S.  C,  Clark  River,  S.  C, 
172;  Mingo  Creek,  S.  C,  Sanjtee  River,  S.  C,  173;  Wateree  River,  S.  C,  Congaree 
River,  S.  C.f  174 ;  Charleston  Harbor,  S.  C,  175;  Ashley  River,  S.  C,  Wappoo  Cut,  S. 
C,  176;  Edisto  River,  S.  C.J  177;  Sal kahatchie  River,  6.  C,  Beaufort  River,  S.  C,  re- 
moving sunken  vessels  or  craft  obstructing  or  endangering  navigation,  178;  exam- 
ination, 179. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers — 

Savannah  River  and  Harbor,  Ga.,  179;  Savannah  River,  Ga.,  Darieii  Harbor,  Ga.f 
180;  Altamaha  River,  Ga.,  Oconee  River,  Ga.,  181;  Ocmulgee  River,  Ga.,  Bruns- 
wick Harbor,  Ga.,  182;  Jekyl  Creek,  Ga.,  183;  Cumberland  Sound,  Ga.  and  Ha., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nations and  surveys,  184. 

In  the  charge  of  Capt.  W.  M.  Black,  Corps  of  Engineers— 

St.  Johns  River,  Fla.,  185;  Ocklawaha  River,  Fla.,  186;  Volusia  Bar,  Fla.,  187;  har- 
bor at  St.  Augustine,  Fla.,  northwest  entrance,  Key  West  Harbor,  Fla.,  188;  Caloo- 
sahatchee  River,  Fla.,  189;  channel  of  Charlotte  Harbor  and  Pease  Crook,  Fla.,  190; 
Sarasota  Bay,  Fla.,  Manatee  River,  Fla.,  191;  Tampa  Bay,  Fla.,  192;  Withlacoo- 
chee  River,  Fla.,  harbor  at  Cedar  Keys,  Fla.,  193;  Suwanee  River,  Fla.,  194;  exam- 
inations, 195. 

In  the  charge  of  Capt.  Philip  M.  Price,  Corps  of  Engineers— 

Apalachicola  Bay,  Fla.,  196;  Apalachicola  River,  Fla.,  including  Lee  Slough,  197; 
Flint  River,  Ga.,  198;  Chattahoochee  River,  Ga.  and  Ala.,  199;  La  Grange  Bayou 
and  Holmes  River,  Fla.,  200;  Choctawhatchee  River,  Fla.  and  Ala.,  201;  harbor 
atPensacola,  Fla.,  202;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  203;  Alabama 
River,  Ala.,  204;  Tallapoosa  River,  Ala.,  206:  Coosa  River,  Ga.  and  Ala.,  207;  op- 
erating and  care  of  canals  and  other  works  or  navigation  on  Coosa  River,  Ga.  and 
Ala.,  Cahaba  River,  Ala.,  210;  examinations,  211. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  211;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  212;  Black 
Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek,  215;  Noxubee  River,  Miss., 
Pascagoula  River,  Miss.,  217:  Chickasahay  River,  Miss.,  Bluff  Creek,  Miss.,  Leaf 
River,  Miss.,  218;  harbor  at  Biloxi,  Miss.,  Pearl  River,  Miss.,  below  Jackson,  219; 
Pearl  River,  Miss.,  between  Jackson  and  Carthage,  Pearl  River,  Miss.,  between 
Edinburg  and  Carthage,  Bogue  Chitto,  La.,  220;  examination,  221. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  221 ; 
Chefuncte  (Tchefuncte)  River  and  Bogue  Falia,  La.,  Tickfaw  River  and  its  tribu- 
taries, La.,  222;  Amite  River  and  Bayou  Manchac,  La.,  223;  Bayou  LaFourche, 
La.,  Bayou  Terrebonne,  La.,  224:  Bayou  Plaquemine,  La.,  Bayou  Courtableau, 
La.,  225;  Bayou  Teche,  La.,  moutn  and  passes  of  Calcasieu  River,  La.,  226;  har- 
bor at  Sabine  Pass,  Tex.,  227;  Sabine  River,  Tex.,  Neches  River,  Tex.,  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  228;  examinations 
and  survey,  229. 

In  the  charge  of  Lieut.  John  Millis,  Corps  of  Engineers— 

Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  removing  sunken 
vessels  or  craft  Obstructing  or  endangering  navigation  of  New  Orleans  Harbor, 
La.,  231. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex..  231;  ship  channel  in  Galveston  Bay,  Tex.,  232; 
Trinity  River,  Tex.,  Cedar  Bayou,  Tex.,  233;  Buffalo  Bayou,  Tex.,  harbor  at  Bra- 
zos Santiago,  Tex.,  234;  examination  and  survey,  235. 
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WESTERN  RIVERS. 


In  thk  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  236;  Red  River  above  Fulton,  Ark.,  237;  Ouachita  and 
Black  rivers.  Ark.  and  La.,  238;  Ouachita  River  above  Camden,  Ark.,  239;  Bayou 
D'Arbonne,  La.,  Bayou  Bartholomew,  La.  and  Ark.,  240 ;  Bayou  Boeuf  (Bceuf  River) 
La.,  Tensas  River  and  Bayou  Macon,  La.,  241;  bayous  Rondeway  and  Vidal,  La., 
Big  Black  River,  Miss.,  242;  Yazoo  River,  Miss.,  243;  Tchula  Lake,  Miss.,  Talla- 
hatchee  River,  Miss.,  Steele  Bayou  and  Washington  Bayou.  Miss.,  244;  BigSun- 
ilower  River,  Miss.,  245;  Big  Hatchee  River,  Tenn.,  Forked  Deer  River,.  Tenn., 
water  gauges  on  Mississippi  River  and  its  principal  tributaries,  246;  survey  of 
Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  248; 
examinations,  249. 

In  the  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engineers — 

Removing  obstructions  in  Arkansas  River,  Ark.,  Ind.  Ter.,  and  Kans..  249;  Arkan- 
sas River,  Ark.,  Ind.  Ter.,  and  Kans.,  250;  Fourche  River,  Ark.,  251;  Petit  Jean 
River,  Ark.,  White  River,  Ark.,  252;  Cache  River,  Ark.,  253;  Little  Red  River, 
Ark.,  Black  River,  Ark.  and  Mo.,  254;  Black  River,  Mo.,  St.  Francis  River,  Ark., 
255;  St.  Francis  River,  Mo.,  Little  River,  Mo.  and  Ark.;  256;  examinations  and 
survey,  257. 

In  the  charge  of  Capt.  S.  W.  Roessler,  Corps  of  Engineers— 

Examinations  of  Mississippi  River,  at  Memphis  Harbor.  Tenn.;  from  Lake  County, 
Tenn.,  to  Fulton  County,  Ky.,  north  and  west  of  Reelfoot  Lake,  257. 

« 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  Mississippi  River,  258 ;  Mississippi  River  between 
the  Ohio  an (l  Illinois  rivers,  259;  harbor  at  St.  Louis,  Mo.,  260;  Gasconade  River, 
Mo.,  261;  Osage  River,  Mo.,  262;  Kaskaskia  River,  111.,  263. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers— 

Mississippi  River  between  Des  Moines  Rapids  and  mouth  of  Illinois  River,  263;  ex- 
amination, 264. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  264;  Mississippi 
River  between  Minneapolis  and  Des  Moines  Rapids,  265 ;  Des  Moines  Rapids,  Mis- 
sissippi River,  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock, 
266;  examinations  and  survey,  267. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of 
Mississippi  River,  268;  Chippewa  River,  including  Yellow  Banks,  Wis.,  270;  St. 
Croix  River,  Wis.  and  Minn.,  Minnesota  River,  Minn.,  271;  Red  River  of  the 
North,  Minn,  and  N.  Dak.,  272;  gauging  Mississippi  River  at  or  near  St.  Paul, 


Sing 
,274. 


Minn.,  273;  examinations  and  survey. 

In  the  charge  of  Lieut.  Col.  Charles  R.  Suter,  -Corps  of  Engineers— 

Examination  of  Missouri  River,  from  the  old  mouth  of  Platte  River,  Little  Point,  to 
a  point  opposite  Leavenworth ;  and  at  Weston,  Mo.,  275. 

In  the  charge  of  Capt.  Chas.  F.  Powell,  Corps  of  Engineers — 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  275;  Yellow- 
stone River,  Mont,  and  N.  Dak.,  276;  examinations  and  surveys,  277. 

In  the  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers — 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoal,  Ala.,  278; 
Hiawassee  River,  Tenn.,  French  Broad  River,  Tenn.,  280;  Clinch  River,  Tenn., 
281;  Cumberland  River,  Tenn.  and  Ky.,  282;  Caney  Fork  River,  Tenn.,  284; 
South  Fork  of  Cumberland  River,  Ky.;  examinations  and  survey,  285. 
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Isr  the  charge  op  Lieut.  George  W.  Gokthals,  Corps  of  Engineers — 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala.,  286; 
operating  and  care  of  Mnscle  Shoals  Canal,  Tennessee  River,  287;  examination, 

In  the  charge  op  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers— 

Ohio  River,  288;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  movable  dam  in  Ohio  JRiver  near  month  of  Beaver 
River&  Pa.,  Monongahela  River,  W.  Va.  and  Pa.,  290;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River, 
Cheat  River,  W.  Va.,  291;  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny 
River,  292;  ice-harbor  at  mouth  of  Muskingum  River,  Ohio,  Muskingum  River, 
Ohio,  operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  293;  ex- 
aminations, 294. 

In  the  charge  op  Maj.  G.  J.  Lydecker,  Corps  of  Engineers— 

Falls  of  tho  Ohio  River,  Louisville,  Ky.,  295 :  Indiana  Chute,  Falls  of  the  Ohio 
River,  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  296;  Wabash 
River,  Ind.  and  111.,  297;  White  River,  Ind.,  examination,  298. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  299;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  300;  Gauley  River,  W,  Va.,  801;  New 
River,  from  the  mouth  of  Wilson,  in  Grayson  County,  Va.,  to  the  mouth  of  Green- 
briar  River,  W.  Va.,  302;  examination,  303. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Tradewater  River,  Ky.,  operating  and  keeping  in  repair  locks  and  dams  on  Green 
and  Barren  rivers/Ky.,  304 j  Rough  River,  Ky.,  Kentucky  River,  Ky.,  305;  oper- 
ating and  keeping  in  repair  locks  and  dams  on  Kentucky  River,  Ky.,  Licking 
River,  Ky.,  from  Farmer  to  West  Liberty.  306;  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork,  Big  Sandy  River,  Ky.,  307;  Tug  Fork,  Big  Sandy  River,  W.  Va.  and 
Ky.,  Guyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  308;  Buckhannon 
River,  W.  Va.,  examinations,  309. 

LAKE  HARBORS  AND  RIVERS. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  op  Engineers— 

Harbor  at  Grand  Marais,  Minn.,  310;  harbor  at  Agate  Bay,  Minn.,  harbor  at  Duluth, 
Minn.,  311 ;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  312;  Minnesota  Point, 
at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  313;  harbor  at  Ontonagon,  Mich.,  314: 
Eagle  Harbor,  Mich.,  harbor  at  Marquette,  Mich.,  315;  harbor  of  refuge  at  Grand 
Marais,  Mich.,  resnrvey  and  relocation  of  harbor  line  in  Portage  Lake,  Houghton 
County,  Mich.,  examinations  and  survey,  316. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  op  Engineers — 

Manistique  Harbor,  Mich.,  '317  j  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor, 
Mich,  and  Wis.,  Menomonee  River,  Mich,  and  Wis.,  318;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor,  Wis.,  319;  Green  Bay  Harbor,  Wis.,  320;  harbor  of  refuge  at  en- 
trance of  Sturgeon  Bay  Canal,  Wis.,  Ahnapee  Harbor,  Wis.,  321;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  322;  Manitowoc  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  323;  Port  Washington  Harbor,  Wis.,  324;  harbor  of  refuge  at  Mil- 
waukee Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  325;  Racine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  326;  Waukegan  Harbor,  111.,  327;  Fox  and  Wisconsin  rivers,  Wis., 
328;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  329. 


In  the  charge  of  Catt.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  329;  Calumet  Harbor,  111.,  330;  Calumet  River,  HI.  an 
331;  Illinois  River,  HI.,  332;  operating  and  care  of  La  Grange  Lock,  Illinoi 
111.,  333;  Illinois  and  Mississippi  Canal,  334;  examination  and  survey,  335. 
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In  the  charge  of  Maj.  Wilijam  Ludlow,  Coups  of  Engineers— 

Petoskey  Harbor,  Mich.,  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  336; 
Frankfort  Harbor,  Mich.,  harbor  of  refuge  at  Portage  Lake,  Mich.,  337;  Manistee 
Harbor,  Mich.,  Ludington  Harbor,  Mich.,  338;  Pentwater  Harbor,  Mich.,  White 
River  Harbor,  Mich.,  339;  Muskegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich., 
340;  Holland  (Black  Lake)  Harbor,  Mich.,  341 ;  Saugatuck  Harbor,  Mich.,  South 
Haven  Harbor,  Mich.,  342;  St.  Joseph  Harbor,  Mich.,  St.  Joseph  River,  Mich.,  343; 
Michigan  City  Harbor,  Iml.,  344;  examination  and  survey,  345. 

IS  THE  CHARGE  OF  COL.  O.  M.%POK,  CORPS  OF  ENGINEERS— 

SI  Marys  River,  Mich.,  345;  operating  and  cure  of  St.  Marys  Falls  Canal,  Mich., 
dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  346;  Hay  Lake  Channel,  St.  Marys 
River,  Mich.,  347;  harbor  at  Cheboygan,  Mich.,  harbor  at  Thunder  Bay,  Mich.,  348; 
Thunder  Bay  River,  Mich.,  350;  harbor  at  Au  Sable,  Mich.,  Saginaw  River,  Mich., 
351;  harbor  of  refuse  at  Sand  Beach,  Lake  Huron,  Mich.,  3u3;  Black  River  at 
Port  Huron,  Mich.,  354;  mouth  of  Black  River,  Mich.,  356;  St.  Clair  Flats  Canal, 
Mich.,  356;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Clinton  River,  Mich., 
358;  Grosse  Pointe  Channel,  Mich.,  359;  Rouge  River,  Mich.,  360  j  Detroit  River, 
Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
361;  examinations,  362. 


I  In  the  charge  of  Maj.  L.  Cooper  Overman,  Conrs  of  Engineers— 

f  Monroe  Harbor,  Mich.,  363;  Toledo  Harbor.  Ohio,  364;  Port  Clinton  Harbor,  Ohio, 

'  365;   Sandusky  City  Harbor,  Ohio,  Sandusky  River,  Ohio,  366;   Huron  Harbor, 

j  Ohio,  367;  Vermillion  Harbor,  Ohio,  368;  Black  River  Harbor,  Ohio,  369:  Cleve- 

I  land  Harbor,  Ohio,  370;  Fairport  Harbor,  Ohio,  371;  Ashtabula  Harbor,  Ohio,  372; 

I  examinations  and  surveys,  373. 

I  In  the  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers— 

Erie  Harbor,  Pa.,  373;  preservation  and  protection  of  peninsula  at  Presque  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  Y.,  374;  Buffalo  Harbor,  N.  Y.,  375;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  376;  Olcott  Harbor, 
N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  377;  examination  and  survey,  378. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers— 

Charlotte  Harbor,  N.Y.,  378;  Pnltneyville  Harbor,  N.Y.,  379;  harbor  at  Great  Sodua 
Bay,  N.  Y.,  harbor  at  Little  Sodns  Bay,N.  Y.,380;  Oswego  Harbor,  N.  Y.,  381;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  382. 

In  the  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers— 

Shoal  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence  River,  N.  Y.,  Og- 
densbnrg  Harbor,  N.  Y.,  383;  Grass  River,  N.  Y.,  breakwater  at  Rouse  Point,  Lake 
Champlain,  N.  Y.,  384;  Great  Chazy  River,  N.  Y.,  breakwater  at  Gordon  Landing, 
Lake  Champlain,  Vt.,  Plattsburg  Harbor,  N.  Y.,  385;  Burlington  Harbor,  Vt., 
Otter  Creek,  Vt-  386;  Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Champlain, 
N.  Y.  and  Vt.,  387 ;  examinations,  388. 

PACIFIC  COAST. 

In  the  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers — 

Oakland  Harbor,  Cal.>  388;  survey  of  San  Francisco  Harbor,  San  Pablo  and  Suisun 
bays,  Strait  of  Carquinez,  and  mouths  of  San  Joaquin  and  Sacramento  rivers,  Cal., 
389. 

In  the  charge  ^f  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

Napa  River,  Cal.,  389;  Redwood  Harbor,  Cal.,  Redwood  Creek,  Cal.,  390;  San  Luis 
Obispo  Harbor,  Cal.,  Wilmington  Harbor,  Cal.,  391;  San  Diego  Harbor,  Cal.,  392; 
examinations,  393. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

San  Joaquin  River,  Cal.,  394;  Mokelumne  River,  Cal.,  395;  Sacramento  and  Feather 
rivers,  Cal.,  396;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  397; 
examination  and  survey,  investigation  of  mining-debris  question  in  State  of  Cali- 
fornia, 399. 
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In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers— 

Coquille  River,  Oregon,  399 ;  entrance  to  Coos  Bay  and  Harbor,  Oregon,  401 ;  Ump- 
qua  River,  Oregon,  Siuslaw  River,  Oregon,  402:  Yaquina  Bay,  Oit*gon,  403:  Tilla- 
mook Bay  and  Bar,  Oregon,  404 ;  Nehalem  Bay,  Oregon,  Upper  Columbia  ana  Snake 
rivers,  Oregon  and  Wash..  405;  Columbia  River  between  head  of  Rock  Island 
Ranids  and  foot  of  Priest  Rapids,  Wash.,  406;  Chehalis  River,  Wash.,  407;  Skagit, 
Steilaquamish,  Nootsack,  Snohomish,  and  Snoqualmie  rivers,  Wash.,  408;  examin- 
ations and  surveys,  409. 

In  the  charge  of  Maj.  Thomas  H.  Handbury.  Corps  of  Engineers— 

Mouth  of  Columbia  River,  Oiegon  and  Wash.,  412 ;  construction  of  canal  at  the  Cas- 
cades, Columbia  River,  Oregon,  414;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  416;  Willamette  River  above  Portland,  Oregon,  417;  Cowlitz 
River,  Wash.,  418;  Young's  and  Klaskuine  rivers,  Oregon,  gauging  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  419;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  examinations  and  surveys,  420. 

EXAMINATIONS,   SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS   421 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 422 

MISSISSIPPI  RIVER  COMMISSION 422 

MISSOURI  RIVER  COMMISSION 423 

HARBOR  LINES 423 

Lubec,  Me.,  Kennebec  River  at  Bath,  Me.,  Boston  Harbor,  Mass.,  New  York  Har- 
bor and  its  adjacent  waters,  424;  Philadelphia.  Pa.,  New  Castle,  Del.,  St.  Augus- 
tine Harbor,  Fla.,  425;  Duluth  Harbor,  Bay  or  St.  Louis,  Superior  Bay  and  adja- 
jent  waters,  Minn,  and  Wis.,  Portage  Lake,  Mich.,  Chicago  Harbor,  111.,  San 
Francisco  Harbor  and  adjacent  waters,  Cal.,  San  Pedro,  Wilmington  Harbor,  Cal.; 
426;  Humboldt  Bay,  Cal.,  Astoria  Harbor,  Oregon,  427. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Winona  and  Southwestern  Railway  Company  across  Mississippi  River 
at  Winona,  Minn^  (2)  bridge  across  Powow  River,  between  the  towns  of  Ames- 
bury  and  Salisbury,  Mass.,  427;  (3)  bridge  of  Clinton  and  Illinois  Bridge  Company 
across  Mississippi  River  near  Clinton,  Iowa;  (4)  bridge  of  Leavenworth  and  Platte 
County  Bridge  Company  across  Missouri  River  between  Leavenworth,  Kans.,  and 
Platte  County,  Mo.,  428 :  (5)  bridge  of  Charleston  and  South  Side  Bridge  Company 
across  Great  Kanawha  Kiver  at  Charlestown,  W.  Va. ;  (6)  bridge  of  Oregon  Rail- 
way Extensions  Company  across  Columbia  River  near  Vancouver,  Wash.;  (7) 
bridge  of  The  South  Bound  Railroad  Company  across  Savannah  River  near  Sister 
Ferry,  Effingham  County,  Ga.;  (8)  bridge  of  Houston,  Central  Arkansas  and 
Northern  Railroad  Company  across  Little  River,  La. ;  (9)  bridge  of  Wrightsville 
and  Tennille  (Tennville)  Railroad  Company  across  Oconee  River  near  Dublin,  Ga., 
429;  (10)  bridge  of  Houston,  Central  Arkansas  and  Northern  Railroad  Company 
across  Ouachita  River  near  Columbia,  La. ;  (11)  bridge  of  Kansas  City  Terminal 
Railway  Company  across  Missouri  River  near  Quindaro,  Kans.;  (12)  bridge  of 
city  of  St.  Paul,  Minn.,  across  Mississippi  River  at  St.  Paul,  Minn. ;  (13)  bridge 
of  Cable  City  Bridge  Construction  Company  across  Arkansas  River  at  Dardanelle, 
Ark. ;  (14)  bridge  of  Houston,  Central  Arkansas  and  Northern  Railroad  Company 
across  Red  River  at  Upper  Falls,  near  Alexandria,  La.j  (15)  bridge  of  Macon, 
Dublin  and  Savannah  Railroad  Company  across  Oconee  River  at^  Dublin,  Ga. ;  (16) 
bridges  of  Tacoma,  Olympia  and  Grays  Harbor  Railroad  Company  across  Chehalis 
River  between  Aberdeen  and  Cosmopolis,  Wash.,  and  across  Johns  River  near  its 
confluence  with  Grays  Harbor,  Wash.,  430;  (17)  bridges  of  Norfolk  and  Western 
Railroad  Company  across  Tug  Fork  of  Big  Sandy  River,  91  and  95i  miles  above  Cat- 
lettsburg,  Ky. ;  (18)  bridge  of  Port  View  Bridge  Company  across  Youghiogheny 
River  at  McKeesport,  Pa. ;  (19)  bridge  of  Inter-State  Bridge  and  Street  Railway 
Company  across  Missouri  River  between  Council  Bluffs,  Iowa,  and  East  Omaha, 
Nebr. ;  (20)  bridge  of  Northern  Pacific  andPuget  Sound  Shore  Railroad  Company 
across  Duwamish  (D' Wamish)  River  near  Seattle,  Wash,  j  (21)  bridge  of  Spokane 
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and  Palouse  Railway  Company  across  Clearwater  River,  about  11  miles  above 
Le\ristonf  Idaho;  (22)  -bricfgo  of  Allegheny  Bridge  Company  across  Allegheny 
River,  at  Sixth  street,  Pittsburg,  Pa.;  (23)  bridge  of  Messrs.  Frederick  W.  Dick- 
inson et  al.  across  channel  separating  Little  Island  from  mainland  at  Osterville, 
in  town  of  Barnstable,  Mass. ;  (24)  bridge  of  city  of  Winona,  Minn.,  across  Miss- 
issippi River  at  Winona,  Minn.,  431 ;  (25)  bridge  of  Missouri  River  and  Land 
Improvement  and  Construction  Company  across  Missouri  River  near  mouth  of 
Kansas  River ;  (26)  bridge  of  Coos  Bay,  Roseburg  and  Eastern  Railroad  and  Navi- 
gation Company  across  Coal  Bank  Slough,  in  Coos  County,  Oregon ;  (27)  bridge 
of  St.  Clair,  Madison  and  St.  Louis  Belt  Railroad  Company  across  Mississippi  River 
at  Alton,  111. ;  (28)  temporary  .and  permanent  bridges  of  Chicago  and  North-Western 
Railway  Company  across  North  Branch  of  Chicago  River  near  Kinzie  street, 
Chicago,  111.;  (29)  bridge  of  The  Upper  Bridge  Company  across  Monoiigahela 
River  near  Pittsburg,  Pa. ;  (30)  bridge  of  Chicago  and  North  Michigan  Railroad 
Company  across  Pine  Lake,  near  Charlevoix,  Mich. ;  (31)  bridge  of  commissioners 
of  public  parks  of  the  citv  of  New  York  across  Harlem  River  at  155th  street  and 
McCoinb  Dam  Road,  New  York  City,  432:  (32)  bridge  of  North  River  Bridge  Com- 
pany across  Hudson  River  at  New  York  City,  433. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Ashley  River,  S.  C. ;  (2)  bridge  across  Swinomish  Slouch,  Wash.,  433 ; 
(3)  bridge  across  Green  River  (below  Lock  No.  1),  at  Spottsville,  Ky.;  (4)  bridge 
across  Muskingum  River,  between  Marietta  and  Harmar,  Ohio ;  (5)  bridge  across 
Muskingum  River,  between  Taylorsville  and  Duncan  Falls,  Ohio ;  (6)  bridge  across 
canal  of  Muskingum  River  at  foot  of  Main  street,  Zanesville,  Ohio ;  (7)  bridge  across 
Bayou  Plaquemine,  La.,  434;  (8)  bridge  across  channel  leading  to  Back  Cove.  Port- 
land Harbor,  Me. ;  (9)  bridge  across  Savannah  River  below  Augusta,  Ga. ;  (10)  bridge 
across  Tennessee  River  at  Florence,  Ala. ;  (11)  bridge  across  Little  Tennessee  River, 
nearNiles  Ferry,  Tenn. ;  (12)  bridge  across  Spuyten  Duyvil  Creek,  N.  Y. :  (13)  bridge 
across  Trout  Creek,  Fla.,  435 ;  (14)  bridge  across  Chicago  River  at  Canal  street,  Chi- 
cago, 111.;  (15)  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  436. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 436 


MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  the  charge  of  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers— 

Washington  Aqueduct,  436;  water  supply,  District  of  Columbia,  441;  increasing 
the  water  supply  of  Washington,  D.  C,  442;  erection  of  fish  ways  at  Great  Falls, 
443. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  of  Col.  O.  H.  eAnst,  Major,  Corps  of  Engineers 444 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Survey  at  Marquette  Harbor,  Mich.,  445. 

PRINTING   AND    DISTRIBUTION   OF    CHARTS   OF   THE   NORTHERN  AND 
NORTHWESTERN  LAKES 445 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

IK  THE  CHARGE  OF  MAJ.  WILLIAM  A.  JONES,   CORPS  OF  ENGINEERS 447 

MILITARY  AND  OTHER  MAPS 449 
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RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  divisions  and  departments,  operations 
in  Division  of  the  Missouri,  449;  operations  in  Department  of  the  Columbia,  De- 
partment of  the  Platte,  Division  of  the  Pacific,  450.  , 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 450 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

Officers  in  charge  of  divisions,  451. 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS  OF  THE  CORPS 
OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 1891 ..  453 

LAWS  AFFECTING  THE  CORPS  OF  ENGINEERS,  FIFTY-FIRST  CONGRESS, 
SECOND  SESSION,  1890-'91 '. 477 

FORTIFICATIONS,   ETC. 
APPENDIX  No.  1. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 
Protection  of  site  of  Fort  Niagara,  N.  Y.,  517. 

APPENDIX  No.  2. 

.    REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvements. — Sea  wall  and  embankment  at  Davids  Island,  New  York  Harbor, 
521 ;  sea  walls  on  Governors  Island,  New  York  Harbor,  524. 

APPENDIX  No.  3. 
REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Beach  protection  at  Fort  Monroe,  Va.,  529:  water  supply  at  Fort 
Monroe,  Va.,  530;  sewerage  system  at  Fort  Monroe,  Va.,  531. 

APPENDIX  No.  4. 
REPORT  OF  CAPT.  W.  M.  BLACK,  CORPS  OF  ENGINEERS. 
Repair  and  preservation  of  Fort  Marion,  St.  Augustine,  Flu.,  533. 

APPENDIX  No.  5. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willcta  Point,  N.  Y.,  537;  United  States  Engineer  School,  539;  Battalion  of 
Engineers,  540;  Engineer  Depot,  547;  experiments,  550;  statement  of  funds,  551; 
estimates,  553.  Appendixes :  B,  programme  of  study  and  instruction  for  winter 
season,  553;  C,  programme  of  study  and  instruction  for  summer  season,  556;  D, 
tests  of  explosives,  559;  E,  tests  of  building  materials,  565. 
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EIVERS  AND  HABBOBS,   ETC. 
APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS 

Improvemknts.— St.  Croix  River,  Me.,  570;  Lubeo  Channel.  Me.,  571:  Mooseabeo 
Bar,  Me.'.  572:  Pleasant  River,  Me..  573;  Narragnagus  River,  Me.,  574:  breakwater 
from  Mount  Desert  to  Porcupine  Island,  Me.,  576;  Bagaduce  River,  Me.,  578; 
Penobscot  River,  Me.,  679;  Belfast  Harbor,  Me.,  586;  Camden  Harbor,  Me.,  587; 
Rockport  Harbor,  Me.,  588;  Rockland  Harbor,  Me.,  589;  Kennebeo  River,  Me.,  590; 
Harraseeket  River,  Me.,  594;  Portland  Harbor,  Me.,  595;  channel  in  Back  Cove,  / 
Portland,  Me.,  597:  breakwater  at  month  of  Saco  River,  Me., 598;  Saco  River,  Me., 
599;  Kennebnnk  River,  Me.,  601;  York  Harbor,  Me.,  602;  Portsmouth  Harbor,  N. 
H.,  604;  Bellamy  River,  N.  H.,  605;  Cocheco  River.  N.  H.,  607:  harbor  of  refuge  at 
Little  Harbor,  N.  H.,  608;  removing  sunken  vessels  or  craft;  obstructing  or  endan- 
gering navigation,  609. 

Examinations.— Harbor  of  Blue  Hill,  Mo.,  611;  Pepperell  Cove,  Me.,  614;  Lubeo 
Channel,  Me.,  616;  Sullivan  Falls,  Me.,  619. 

Harbor  Lines. — Establishment  of  harbor  lines  at  Lubec,  Me.,  621 ;  establishment 
of  harbor  lines  in  Kennebec  River  at  Bath,  Me.,  622. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MitfSFIELD,  CORPS  OF  ENGINEERS. 

/ 

Improvements.— Nawburyport  Harbor,  Mass.,  626;  Merrimac  River,  Mass.,  628; 
Powow  River,  Mass.,  630;  Ipswich  River,  Mass.,  631;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  682;  Gloucester  Harbor,  Mass.,  635;  Manchester*  Harbor,  Mass., 
638;  Sal-Mn  Harbor,  Mass.,  639;  Lynn  Harbor,  Mass.,  641;  Winthrop  Harbor,  Mass., 
644;  Boston  Harbor,  Mass.,  645;  Weymouth  River.  Mass.,  655;  Hingham  Harbor, 
Mass.,  656;  Scituate  Harbor,  Mass.,  658;  Plymouth  Harbor,  Mass.,  660;  Wellfleet 
Harbor,  Mass.,  663;  Provincetown  Harbor,  Mass.,  665,  Chatham  Harbor,  Mass.,  667. 

Examinations  and  Surveys.— North  Rivor,  Salem,  Mass.,  668;  shoals  at  the  mouth 
of  North  River,  Mass.,  670;  Mystic  and  Maiden  rivers,  Mass.,  672;  Essex  River, 
Mass.,  676;  Town  River,  Mass.,  679;  Weymouth  Back  River,  Mass.,'682;  Kingston 
Harbor,  Mass.,  685. 

Harbor  Lines.— Establishment  of  harbor  lines  in  Boston  Harbor,  Mass.,  688. 

APPENDIX  C. 
REPORT  OP  MA  J.  W.  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge  at  Hyannis,  Mats.,  694;  harbor  of  refuge  at 
Nantucket,  Mass.  696;  Marthas  vineyard,  inner  harbor  at  Edgartown,  Mass.,  698; 
Vineyai-l  Haven  Harbor,  Mass.,  700;  Wareham  Ha'bcfr,  Mass.,  701;  New  Bedford 
Harbor,  Mass.,  70t ;  Westport  Harbor,  Mass.,  706;  Taunton  River,  Mass.,  707 ;  Paw- 
tucket  River,  R  L,  709:  Providence  River  and  r/arragansett  Bay,  R.  I.,  712; 
removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  715;  Greenwich  Bay,  R.  I., 
716:  co**e  and  water  way  near  Coaster  Harbor  Island,  R.  I.,  718;  Newport  Harbor, 
R.  J..7M;  harboi  of  refuge  at  Point  Judith,  R.  I.,  7112;  harbor  of  refuge  at  Block 
Island,  R.  I.,  723;  Pawcatuck  River,  R.  1.  and  Conn.,  726;  harbor  of  refuge  at 
Stonington,  Conn.,  728;  removing  sunken  vessels  oi  craft  obstructing  or  endanger- 
ing navigation,  7JU. 

Examinations.— Nurragansett  Bay  Channel,  R.  I.,  between  Starve  Goat  Island  and 
the  mainland,  733  i  Watch  Hill  Cove,  R.  I.,  735;  Newport  Harbor,  R.  I.,  south  of 
Goat  Island,  736. 
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APPENDIX  D. 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvements. — Mystic  River,  Conn.,  740:  Thames  River,  Conn.,  742;  New  London 
Harbor.  Conn.,  746:  Connecticut  River,  Mass.  and  Conn.,  748;  harbor  of  refuge  at 
Duck  Island  Harbor,  Conn.,  757;  Clinton  Harbor.  Conn.,  759;  New  Haven  Harbor, 
Conn.,  761;  breakwater  at  New  Haven,  Conn.,  766;  Milforcl  Harbor,  Conn.,  770; 
Honsatonic  River,  Conn..  773:  Bridgeport  Harbor,  Conn.,  778;  Black  Rock  Harbor, 
Conn..  784:  Nor  walk  Harbor,  Conn.,  786:  harbor  at  Wilson  Point,  Conn.,  789 ;  Five 
Mile  River  Harbor,  Conn..  792;  Stamford  Harbor,  Conn.,  795;  Port  Chester  Harbor, 
N.Y..  797;  Larchmont  Harbor,  N.Y., 800;  Echo  Harbor,  New  Rochello,^.  Y.,802; 
NewRocheUe  Harbor,  N.Y.,804;  East  Chester  Creek,  N.  Y.,  806;  Greonport  Har- 
bor, N.Y.,  811;  Port  Jefferson  Harbor,  N.  Y.,  814:  Huntington  Harbor,  N.Y.,  817; 
Glen  Cove  Harbor,  N.  Y.,  820;  Flushing  Bay,  N.Y.,  822;   Patchogue  River,  N.  Y., 

s    825 ;  Browns  Creek,  Say ville,  N.  Y.,  828. 

Examinations  axi>  Surveys.— Stony  Creek  River  at  Stony  Creek,  Conn.,  831 ;  Shaw- 
Cove,  New  Loudon  Harbor.  Conn.,  833;  Connecticut  River,  below  Hartford,  Conn., 
836;  Saueatuck  River,  Coiin.,  840:  Mattituck  Bay,  N.  Y.,  843;  Stamford  Harbor, 
Conn.,  848;  Cos  Cob  or  Mi  am  us  River,  Conn.,  852;  Peconic  River,  N.  Y.,855;  Sag 
Harbor,  N.  Y.,  859. 

'    APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 


Improvements. — Hudson  River,  N.  Y.,  864 :  harbor  at  Saugorties.  N.  Y.,879;  harbor 
atRondout.N.Y.,882;  Wappinger  Creek,  N.Y.,  885;  Harlem  River,  N.Y.,  886;  re- 
moving obstructions  in  East  River  and  Hell  Gate,  N,  Y.,  899 ;  Newtown  Creek,  N.  Y., 
906;  Buttermilk  Channel,  New  York  Harbor,  911;  Gowanus  Bay,  N.  Y.,  914;  New 
York  Harbor,  N.  Y.,  922 :  Raritan  Bay,  N.  J.f  931;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation.  937. 

Examinations  and  Surveys. — Buttermilk  and  Gowanus  Bay  Channels,  New  York 
Harbor,  937;  Bay  Ridge  Channel,  N.  Y.,  940;  Champlin  Creek,  N.  Y.,  942;  Hud- 
son River  and  Moodna  River  (Murderers  Creek)  at  Cornwall,  N.  Y.,  944;  Bronx 
River,  N.  Y.,  949;  Westchester  Creek,  N.  Y.,  954. 

Harbou  Lines. — Establishment  of  harbor  lines  in  New  York  Harbor  and  its  adja- 
cent waters,  958. 

PART   II. 

APPEXDIX  F. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements. — Sumpawanus  Inlet,  N.  Y.,  978;  Canarsie  Bay,  N.  Y.,  980;  Sheeps- 
head  Bay,  N.  Y.,  982:  Arthur  Kill,  N.  Y.  and  N.  J.,  983;  channel  between  Staten 
Island  and  New  Jersey,  986;  Passaic  River,  N.  J.,  988;  Elizabeth  River,  N.  J.,  993; 
Rahway  River,  N.  J.,  995;  Raritan  River,  N.  J.,  996:  South  River,  N.  J.,  999;  Key- 
port  Harbor,  N.  J.,  1001;  Mattawan  Creek,  N.  J.,  1003;  Shoal  Harbor  and  Compton 
Creek,  N.  J.,  1004 ;  Shrewsbury  River,  N.  J.,  1007 ;  Manasquan  (Squan)  River,  N.  J., 
1010 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1013. 

Examinations  and  Survey.— Princess  Bay,  Staten  Island,  N.  Y.,  1013:  Hackensack 
River,  N.  J.,  1016.         .     t 

APPENDIX  Gk 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  Pa.  and  N.  J.,  1022;  harbor  between  Philadelphia 
Pa.,  and  Camden?  N.  J.,  1029;  Schuylkill  River,  Pa.,  1069;  ice-harbor  at  Marcus 
Hook,  Pa.,  1072:  ice-harbor  at  head  of  Delaware  Bay,  Del.,  1072:  construction  of 
iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1073;  harbor  at  Delaware  Break- 
water, Del.,  1075;  Rancocas  River,  N.  J.,  1084;  Alloway  Creek,  N.  J.,  1086;  Maurice 
River,  N.  J.,  1088;  removal  of  wrecks  from  Delaware  Bay  and  River,  1090;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1090. 
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Examinations  and  S UK VXY8.— Shark  River,  N.  J.,  1092;  sound  between  Bamogat 
Bay  and  Great  Egg  Harbor  Bay,  N.  J.,  1093;  Little  Epff  Harbor  Bay  and  Inlet,  in- 
cluding Great  Bay,  N.  J.,  1095;  thoroughfare  from  Cape  May  to  the  Great  Bay 
north  of  Atlantic  City,  N.  J.,  1097;  Cape  May  City,  N.  J.,  1099;  Pensauken  Creek, 
N.  J.,  1100;  West  Branch  of  Susquehanna  River,  Pa.,  1102;  Toms  River,  N.  J.,  1114  j 
Goshen  Creek,  N.  J.,  1116;  harbor  of  refuge  near  mouth  of  Delaware  Bay,  1120. 

Hasbok  Lines. — Establishment  of  harbor  lines  in  port  of  Philadelphia,  1121. 

APPENDIX  H. 

REPORT  OF  WM.   F.  SMITH,  UNITED   STATES  AGENT,   MAJOR  OF  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED. 

Improvements.— -Wilmington  Harbor,  Del.,  1136;  ice-harbor  at  New  Castle,  Del., 
1160;  Appoquinnimink  Kiver,  Del.,  1161;  Smyrna  River,  Del.,  1162;  St.  Jones 
River,  Del.,  1165;  Mispillion  Creek,  Del.,  1166;  Broadkiln  River,  Del.,  1167;  in- 
land water  way  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
Del.,  1168;  Susquehanna  River,  above  and  below  Havre  de  Grace,  Md.,  1181;  North 
East  Kiver,  Md.,  1182;  Elk  River,  Md.,  1184;  Fairlee  Creek,  Md.,  1186;  Chester 
River,  Md.,  from  Crnmpton  to  Jones  Landing,  1188;  Choptank  River,  Md.,  1189; 
Cambridge  Harbor,  Md.,  1191;  Wicomico  River,  Md.,  1193;  Manokin  River,  Md., 
1195;  Onancock  Harbor,  Va.,  1197;  harbor  at  Cape  Charles  City,  Va.,  and  ap- 
proaches by  Chenton  (Cherrystone)  Inlet,  1199;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navijjation,  1201. 

Examinations  ani>  Surveys. — Linchester  River,  Md.,  1202;  Northwest  Fork  of 
Nanticnke  River,  Md.,  1204;  Tangier  Harbor,  Va.,  1207;  Broad  Creek  River,  Del., 

1  1209;  Turner  Creek,  Md.,  1211;  La  Trappe  River,  Md.,  1216;  Warwick  River,  Md., 
1218;  Broad  Creek,  Md.,  1221. 

Harbor  Lines. — Establishment  of  harbor  lines  at  New  Castle,  Del.,  1225. 

APPEITOIX  I. 
REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OP  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1227:  James  River, 
Va.,  1234. 

Examination. — Patapsco  River,  Md.,  from  the  Craighill  Channel  to  the  sugar  refin- 
ery wharves,  Curtis  Bay,  1243. 

APPENDIX  J. 
REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS.  CORPS  OF  ENGINEERS. 

Improvements.— Potomac  River  at  Washington,  D.  C,  1246;  Potomac  River  at  Mt. 
Vernon,  Va.,  1252;  Occoquan  Creek,  Va.,  1253;  Aquia  Creek,  Va.,  1255;  harbor  at 
Breton  Bay,  Md.,  1258;  Nomini  Creek,  Va.,  1259;  Patuxent  River,  Md.,  1262;  Rap- 
pahannock River,  Va.,  1264;  Urbana  Creek,  Va.,  1268;  York  River,  Va.,  1270;  Mat- 
taponi  River,  Va.,  1273;  Pamunkey  River,  Va.,  1275. 

Examinations.— St.  Leonard  Creek,  Md.,  1277;  St.  Jerome  Bay,  Md.,  1278;  Pis- 
cataway  Creek,  Md.,  1279;  Newport  Creek,  head  of  Wicomico  River,  Md.,  1281; 
Smith  Creek,  Md.,  1282:  Nandua  Creek,  Va.,  1283:  Potomac  Creek,  Va.,  1285; 
Upper  Machodoc  Creek,  Va.,  1286;  Great  Wicomico  River,  Va.,  1288;  Crane  Creek. 
Va.,  1289;  Piscataway  Creek,  Va.,  1289. 

APPENDIX  K. 

REPORT  OF  CAPT.  G.  J.  FIEBEGER,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1291 ;  approach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1296;  Hampton 
Creek  and  Bar,  Va#.,  1297;  Nansemond  River,  Va.,  1298;  Chickahominy  River,  Va., 
1299;  Appomattox  River,  Va.,  1300;  inland  water  route  from  Norfolk  Harbor,  Va., 
to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  1302;  North  Landing  River, 
Va.  and  N.  C,  1304;  Currituck  Sound,  Coanjok  Bay,  and  North  River  Bar,  N.  C, 
1305. 


Digitized  by  LjOOQIC 


XIV  CONTENT*. 

Examinations.— Chickahominy  River,  from  Holly  Landing  to  Long  Bridge,  V«.f 
1305;  western  branch  of  Elizabeth  River,  Va.,  1307;  wateT  way  to  connect  Lynn 
Haven  Bay  with  eastern  branch  of  Elizabeth  River,  Va.,  1310;  Nottoway  River, 
from  month  of  river  to  Courtland,  Va.,  1315;  North-West  River,  N.  C,  np  to  Moy- 
ock,  1321;  West  Neck  River,  to  and  Beyond  Dozier  Bridge,  Va.,  1324. 

APPENDIX  L. 
REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Stannton  River,  Va.,  1328;  Roanoke  River,  Va.  and  N.  C,  1330; 
Pasquotank  River,  N.  C,  1335;  Mackey  Creek,  N.  C,  1339:  Ocracoke  Inlet,  N.  C, 
1341;  Fishing  Creek,  N.  C,  1345;  Pamlico  and  Tar  rivers,  ft.  C,  1347;  Contentnia 
Creek,  N.  C,  1351;  Trent  River,  N.  C,  1355;  Neuse  River,  N.  C,  1358;  inland 
water  way  between  New  Berne  and  Beanfort,  N.  C,  1363;  harbor  at  Beanfort,  N. 
C,  1367;  inland  water  way  between  Beaufort  Harbor  and  New  River,  N.  C,  1372; 
water  way  between  New  River  and  Swansboro,  N.  C,  1376;  New  River,  N.  C,  1379; 
North  East  (Cape  Fear)  River,  N.  C,  1383;  Black  River,  N.  C,  1387;  Cape  Fear 
River,  N.  C,  above  Wilmington,  1390;  Cape  Fear  River,  N.  C,  at  and  below  Wil- 
mington, 1394;  Lockwoods  Tolly  River,  N.  C,  1402;  Yadkin  River,  N.  C,  1404; 
harbor  at  Georgetown,  S.  C,  1408;  Winyaw  Bay,  S.  C,  1411;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1417. 

Examinations.— Waterway  from  Pungo  River  to  Sladesville,  N.  C,  1418;  water 
way  between  Pamlico  River  and  Bay  River,  N.  C,  1421;  Drum  Inlet,  N.  C,  1425; 
harbor  of  Washington,  Pamlico  River,  N.  C,.  1429:  White  Oak  River,  from  Rob- 
erts Landing  to  Collins  Crossing,  N.  C,  1434 ;  Black  River,  from  Kingstree  to  its 
mouth,  S.  C,  1435. 

APPENDIX  M. 

REPORT  OF  CAFP.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Waccamaw  River,  N.  C.  and  S,  C,  1442;  Lumber  River,  N.  C.  and 
S.  C.  1445;  Little  Pedee  River,  S.  C,  1448;  Great  Pedee  River,  S.  C,  1450;  Clark 
River,  S.  C,  1453;  Mingo  Creek,  S.  C,  1455;  Santee  River,  S.  C,  1458;  Wateroe 
River,  S.  C,  1462;  Congaree  River,  S.  C,  1464;  harbor  at  Charleston,  S.  C,  1467; 
Ashley  River,  S.  C,  1476;  Wapnoo  Cut,  S.  C,  1477;  Edisto  River,  S.  C,  1480;  Sal- 
kahatchie  River,  S.  C,  1482;  Beanfort  River,  S.  (J.,  1485;  removing  sunken  ves- 
sels or  craft  obstructing  or  endangering  navigation,  1487. 

Examination.— Wateree  River,  S.  C,  1487. 

PART  III. 

APPENDIX  N. 

REPORT  OF  CAFrAIN  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Impuovkmknts.— Savannah  River  and  Harbor,  Ga.,  1491;  Savannah  River,  Ga.,  1519; 
Darien  Harbor,  Ga.,  1528;  Altamaha  River,  Ga.,  1531;  Oconee  River,  Ga.,  1536; 
Ocinulgee  River,  Ga.,  1543;  Brunswick  Harbor,  Ga.,  1550;  Jekyl  Creek,  Ga.,  1556; 
Cumberland  Sound,  Ga.,  and  Fla.,  1559 ;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1602. 

Examination.— Yellow  River,  Ga.,  1606. 

APPENDIX  O. 

REPORT  OF  CAFT.  W.  M.  BLACK,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Johns  River,  Fla.,  1612;  Ocklawaha  River,  Fla.,  1620;  Volusia 
Bar,  Fla.,  1627;  St.  Augustine  Harbor,  Fla.,  1630;  northwest  entrance,  Key  West 
Harbor,  Fla.,  1640;  Caloosahatchee  River,  Fla.,  1643;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1646;  Sarasota  Bay,  Fla.,  1651;  Manatee  River,  Fla..  1653; 
Tampa  Bay,  Fla.,  1655;  Withlacooohee  River.  Fla.,  1659;  harbor  at  Cedar  Keys, 
Fla.,  1661;  Suwauee  River,  Fla.,  1663. 
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Examinations. — St.  Johns  River,  Fla.,  from  Jacksonville  to  Stanford,  and  the  upper 
part  of  St.  Johns  Kiver,  from  Lake  Monroe  southward,  1666 ;  deep-sea  channel  at 
8t.  Augustiue,  Fla.,  1671;  Indian  River,  Fla.,  between  Tit  us  v  Die  and  Jupiter  Inlet, 
1673;  channel  nortli  and  west  of  Cedar  Keys,  Fla.,  1676;  Pease  Kiver,  Fla.,  1678; 
Charlotte  Harbor,  Fla.,  1681. 

Harbor  Links.— Establishment  of  harbor  lines  in  St.  Augustine  Harbor,  Fla.,  1685. 

APPENDIX  P. 

KEPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvements.— Apalachicola  Bay,  Fla.,  1694;  Apalachicola  Kiver,  Fla.,  including 
Lee  Slough,  1696;  Flint  Kiver,  Ga.,  1698;  Chattahoochee  Kiver,  Ga.  and  Ala.,  1702; 
La  Grange  Bayou  and  Holmes  River,  Fla.,  1704;  Choctawhatchee  River,  Fla.  and 
Ala.,  1707;  harbor  at  Pensacola,  Fla.,  1710;  Escambia  and  Conecuh  rivers,  Fla. 
and  Ala.,  1735;  Alabama  River,  Ala.,  1738;  Tallapoosa  River,  Ala.,  1741;  Coosa 
Kiver,  Ga.  and  Ala.,  1743;  operating  and  care  of  canals  and  other  works  of  navi- 
gation on  Coosa  River,  Ga.  and  Ala.,  1753;  Cahaba  River,  Ala.,  1754. 

Examinations. — Chattahoochee  River,  Ga.  and  Ala.,  between  West  Point  and 
Franklin,  1756;  Alabama  River,  Ala.,  1761. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements.— Mobile.  Harbor,  Ala.,  1771 ;  Warrior  and  Tombigbee  rivers,  Ala. 
and  Miss.,  1776:  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 
1784 ;  Noxubee  River,  Miss.,  1787 ;  Pascagoula  River,  Miss.,  1788 ;  Chickasahay  River, 
Miss.,  1791;  Bluff  Creek,  Miss.,  1792;  Leaf  River,  Miss.,  1792;  harbor  at  Biloxl 
Bay,  Miss.,  1793;  Pearl  Kiver,  Miss.,  below  Jackson,  1795;  Pearl  Kiver,  Miss.,  be- 
tween Jackson  and  Carthage,  1797;  Pearl  River,  Miss.,  between  Ediuburg  and 
Carthage,  1799;  Bogue  Chitto,  La.,  1800. 

Examination. — Sucarnochee  River,  Ala.,  1800. 

APPENDIX  E. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1805. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Chefunote  River  and  Bogue  Falia,  La.,  1818;  Tickfaw  River  and 
its  tributaries,  La.,  1819;  Amite  River  and  Bayou  Manchac,  La.,  1820;  Bayou  La 
Fourche,  La.,  1821;  Bayou  Terrebonne,  La..  1823;  Bayou  Plaouem in e.  La.,  1824; 
Bavou  Uourtableau,  La.,  1826;  Bayou  Tecne,  La..  1828:  mouth  and  passes  of 
Calcasieu  River,  La.,  1829;  harbor  at  Sabine  Pass,  Tex.,  1831;  Sabine  River,  Tex., 
1835:  Neches  River,  Tex.,  1836;  removing  sunken  vessels  or  craft  obstrnctiug  or 
endangering  navigation,  1837. 

Examinations  and  Survey.— Bayou  Carlin,  La.,  1838;  shoals  on  Lake  Pontehar- 
train,  La.,  near  the  Rigolets,  1839;  Bayou  Chevreuiland  Bayou  Ti^re,  La.,  1841: 
Bayou  Terre  Bonne,  La.,  from  Hon  ma  to  Thibodeaux,  1843;  Bayou  Black  to  con- 
nect with  Terre  Bonne,  La.,  1846;  Berwick  Bay,  La.,  1847:  Bayou  Cocodrie,  La., 
1849;  Bayou  Black,  La.,  for  connection  between  Calcasieu  Lake  and  Sabine  Lake, 
1850;  Bayou  Teche,  La.,  from  Saint  Martinsville  to  Port  Barre,  1852:  Bayou  Des 
Giaises,  La.,  1854;  Bayon  Vermillion.  La.,  1855;  Mermeu ton  River  ana  tributaries, 
La.,  1868. 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvements.— Securing  mouth  of  Bayou  Plaqnemine,  La.,  from  further  caving, 
1867 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation  of 
New  Orleans  Harbor,  La.,  1869. 
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APPENDIX  U. 
REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1871;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1906;  Trinity  River,  Tex.,  1918;  Cedar  Bayou,  Tex.,  1922;  Buf- 
falo Bayon,  Tex.,  1924;  harbor  at  Brazos  Santiago,  Tex.,  1930. 

Examinations.— Month  of  Double  Bayon,  Chambers  County,  Tex.,  1938;  Trinity 
River,  Tex.,  from  its  month  to  Dallas,  1936;  Colorado  River,  Tex.,  1939;  Aransas 
Bay,  Tex.,  to  remove  Half-Moon  Reef;  and  St.  Charles  Bay,  Tex.,  1942. 

PAET   IV. 
APPEiNDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements.— Red  River,  La.  and  Ark.,  1946;  Red  River  above  Fulton,  Ark., 
1961;  Ouachita  and  Black  rivers,  Ark.  and  La..  1964;  Ouachita  River  above  Cam- 
den, Ark.,  1975;  Bayou  iyArbonne,  La.,  1980;  Bayou  Bartholomew,  La.  and  Ark., 
1982;  Bayou  Boeuf  (Bieuf  River),  La.,  1985;  Tensas  River  and  Bayou  Macon,  La., 
1989;  BayoueRondewayand  Vidal,  La.,  1992;  Big  Black  River,  Miss.,  1993;  Yazoo 
River.  Miss.,  1996;  Tchula  Lake,  Miss.,  2001;  Tallahatchee  River,  Miss.,  2003; 
Steele  Bayou  and  Washington  Bayou,  Miss.,  2005;  Bis  Sunflower  River,  Miss., 
2007;  BigHatchee  River,  Tenn .;  2010;  Forked  Deer  River,  Tenn.,  2012;  water 
gauges  on  Mississippi  River  and  its  principal  tributaries,  2014;  survey  of  Cypress 
Bayou  and  the  lakes  between  Jeiferson,  Tex.,  and  Shreveport,  La.,  2021. 

Examinations.—- Cane  River,  La.,  2022;  Bayou  Castor,  La.,  2028. 

APPENDIX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.,  Ind.  Ter^and 
Kans.,  2033;  Arkansas  River,  Ark.,  Ind.  Ter.,  and  Kans.,  2037;  Fourche  Le  Fevre 
River,  Ark.,  2044;  Petit  Jean  River,  Ark.,  2046;  White  River,  Ark.,  2048;  Cache 
River,  Ark.,  2051;  Little  Red  River,  Ark.,  2053;  Black  River,  Ark.  and  Mo.,  2055; 
Black  River,  Mo.,  2058;  St.  Francis  River,  Ark.,  2059;  St.  Francis  River,  Mo., 
2062;  Little  River,  Mb.  and  Ark.,  2064. 

Examinations. — Current  River,  from  Van  Buren,  Mo.,  to  its  mouth,  2065. 

APPENDIX  X. 

REPORT  OF  CAPT.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

Examination. — Mississippi  River  from  high-water  mark,  Lake  County,  Tenn.,  to 
high-water  mark,  Fulton  County,  Ky.,  north  and  west  of  Reelfoot  Lake,  2073. 

APPESTDIX  Y. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  2079;  Missis- 
fuppi  River,  between  the  Ohio  and  Illinois  rivers,  2087;  harbor  at  Saint  Louis,  Mo., 
2109;  Gasconade  River,  Mo.,  2112;  Osage  River,  Mo.,  2114;  Kaskaskia  River,  111., 
2118. 

APPENDIX  Z. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Impko  vkmknt. — Mississippi  River,  between  Des  Moines  Rapids  and  mouth  of  Illinois 

River,  2119. 
Examination.— Mississippi  River  at  Warsaw,  HI.,  2134. 
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appe:ndix  a  a. 

REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2137;  Mississippi  River,  between  Minneapolis  and  Des  Moines  Rapids,  2147;  Des 
Moines  Rapids,  Mississippi  River,  2172;  operating  and  care  of  Des  Moines  Rapids 
Canal  and  dry  dock,  2174. 

Examinations  and  Survey.— Slough  at  Hamilton,  111.,  2185;  Mississippi  River  at 
and  above  Clinton,  Iowa,  2187. 

APPENDIX  B  B. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements.— Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  2192;  reser- 
i  voire  at  headwaters  of  Mississippi  River,  2196 ;  Chippewa  River,  including  Yellow 

f  Banks,  Wis.,  2201 ;  St.  Croix  River,  Wis.  and  Minn.,  2203 ;  Minnesota  River,  Minn., 

2207;  Red  River  of  the  North.  Minn,  and  N.  Dak.,  2210;  surveys  for  reservoirs  at 
'  the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers  2214;  gang- 

ing Mississippi  River  at  or  near  St.  Paul,  Minn.,  2214. 
Examinations.— Harbor  at  Hudson,  Wis.,  2218;  Red  River  of  the  North  at  Goose 
Rapids,  N.  Dak.  and  Minn.,  2220;  Creel  Bay,  Totten  Bay,  and  Minnewauken 
Shoals,  in  Devil  Lake,  N.  Dak.,  2223. 

APPEISDIX  c  c. 

REPORT  OP  LIEUT.  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Examination. — Missouri  River,  from  the  old  mouth  of  Platte  River,  Little  Point, 
to  a  point  opposite  Leavenworth ;  and  at  Weston,  Mo.,  2229. 

APPENDIX  D  D. 
REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City, 

Iowa,  2232;  Yellowstone  River,  Mont,  and  N.  Dak.,  2236.  -, 
Examinations  ani»  Survey. — Tongue  River,  Mont.,  2237;  Yellowstone  River,  Moat., 

2239;  Missouri  River  between  Sioux  City,  Iowa,  and  Fort  Benton,  Mont.,  2242. 

APPENDIX  E  E. 
REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Improvements.— -Tennessee  River,  above  Chattanooga,  Tenn.,  and  below  Bee  Tree 
Shoals,  Ala.,  2252;  Hiawassee  River,  Tenn.,  2259;  French  Broad  River,  Tenn., 
2261;  Clinch  River,  Tenn.,  2264;  Cumberland  River,  Tenn.  and  Ky.,  2267;  Caney 
Fork  River,  Tenn.,  2284;  South  Fork  of  Cumberland  River,  Ky.,  22*88. 

Examinations  and  Survey. — Little  Pigeon  River,  Tenn.,  from  mouth  to  Sevier- 
ville,  2287;  harbor  of  Smithland,  Ky.,  2289;  Obion  River,  Tenn.,  2292. 

APPENDIX  F  F. 
REPORT  OF  LIEUT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  2303;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  2322. 

Examination.— Mouth  of  Gunter  Creek  at  Guntersville,  Ala.,  2325. 
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APPENDIX  GG. 

REPORT  OF  LIEUT.  COL.  WM.  E.  MERRILL,  CORPS  OF  ENGINEERS. 

Ujphovjmiknts.— Ohio  River,  2828;  operating  snag  boats  on  Ohio  River,  2349;  oper- 
ating anii  carepf  Davis  Island  Dam,  Ohio  River,  2350;  movable  dam  in  Ohio  River 
near  mouth  of  Beaver  River,  Pa.,  2354;  Monongahela  River,  W.  Va.  and  Pa., 
2355;  operating  and  care  of  locks  and  dams  Nos.  8  and  9,  Monongahela  River, 
2357;  purchase  of  Lock  and  Dam  No.  7,  Monongahela  River,  2359;  purchase  of 
Lock  and  Dam  No.  6,  Monongahela  River,  2360;  Cheat  River,  W.  Va.,  2361;  Alle- 
gheny River,  Pa.,  2363;  dam  at  Herr  Island,  Allegheny  River,  2366;  ice-harbor  at 
mouth  of  Muskingum  River,  Ohio,  2367;  Muskingum  River,  Ohio,  2369;  operating 
and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2369. 

Examinations.— Harbor  of  Owensboro,  Ky.,  ou  the  Ohio  River,  2380 ;  Tionesta  Creek, 
Pa.,  2381;  Ohio  River,  between  mouth  of  Green  River,  Ky.,  and  Evansvillo,  Ind., 
2382. 

APPENDIX  H  H. 

REPORT  OF  MAJ.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Impko  v  km  kxts.— Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  2387;  Indiana  Chute, 
Falls  of  the  Ohio  River,  2393;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2394;  Wabash  River,  Ind.  and  111.,  2402;  White  River,  Ind.,  2409. 

Examination'. — Wabash  River,  Ind.,  from  Terre  Haute  to  La  Fayette,  2411. 

APPENDIX  1 1. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  2413;  operating  and  care  of  looks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2425;  Elk  River,  W.  Va.,  2427;  Gauley 
River,  W.  Va..  2428;  New  River,  Va.  and  W.  Va.,  2430. 

Examination.— Elk  River, W.  Va.,  2433. 

APPENDIX  J  J. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. ' 

Improvements.-- Tradcwater  River,  Ky.,  2438;  operating  and  keeping  in  repair 
looks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2439;  Rough  River,  Kyv  2446; 
Kentucky  River,  Ky.,  2449;  operating  and  keeping  in  repair  locks  and  dams  on 
Kentucky  River,  Ky.,  2455;  Licking  River,  Ky.,  from  Farmers  to  West  Liberty, 
2462;  Big  Sandy  River,  W.  Va.  and  Ky.,  2463;  Levisa  Fork  of  Big  Sandy  River, 
Kv.,2466;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2467;  Guyandotte  River, 
W^.Va.,  2469;  Little  Kanawha  River,  W.  Va.,  2471;  Buckkannon  River,  W.  Va., 
2474. 

Examinations. — Big  Barren  River,  Ky.,  above  Bowling  Green,  2474 ;  Russel  Fork  of 
the  Big  Sandy  River,  Ky.,  2476;  Green  River,  Ky.,  above  mouth  of  Big  Barren 
River,  2478.  . 

APPENDIX  K  K. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  2484;  harbor  at  Agate  Bay,  Minn., 
2486;  harbor  at  Duluth,  Minn.,  2488;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2495;  Minnesota  Point  at  Superior,  Wis.,  2499;  harbor  at  Ashland,  Wis., 
2500;  harbor  at  Ontonagon,  Mich.,  2502;  Eagle  Harbor,  Mich.,  2505;  harbor  at 
Marquette,  Mich.,  2505;  narbor  of  refuge  at  Grand  Marais,  Mich.,  2509. 

Examination.— Allouez  Bay  and  Neraadji  River,  Wis,,  2512. 

Harbor  Liniss. — Establishment  of  harbor  lines  at  Duluth,  Minn.,  bay  of  St.  Louis, 
Superior  Bay,  and  the  adjacent  waters,  Minn,  and  Wis.,  2515;  establishment  of 
harbor  lines  in  Portage  Lake,  Mich.,  2519;  resurvey  and  relocation  of  harbor  line 
i;i  Portage  Lake,  Mich.,  252?, 
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APPENDIX  L  L. 

REPORT  OK  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements.— Manisti que  Harbor,  Mich.,  2523:  Cedar  River  Harbor,  Midi.,  2525; 
Mcnomonee  Harbor,  Mich,  and  Wis.,  2527;  Menoroonee  River,  Mich,  and  Wis., 
2528:  Oconto  Harbor,  Wis.,  2531;  Pensaukee  Harbor,  Wis.,  2533:  Green  Bay  Har- 
bor, Wis.,  2533;  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2536; 
Ahnapee  Harbor,  Wis.,  2538;  Kewaunee  Harbor,  Wis.,  2540;  Two  Rivers  Harbor, 
Wis.,  2543;  Manitowoc  Harbor,  Wis..  2545:  Sheboygan  Harbor,  Wis.,  2549;  Port 
Washington  Harbor,  Wis.,  2551 ;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2553; 
Milwaukee  Harbor,  Wis.,  2560;  Racine  Harbor,  Wris.,  2562;  Kenosha  Harbor,  Wis., 
2565;  Waukegan  Harbor,  111..  2568;  Fox  and  Wisconsin  rivers,  Wis.,  2572;  oper- 
ating and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2580. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2596;  Calumet  Harbor,  HI.,  2602:  Calumet 


River,  111.  and  Ind.,  2606 ;  Illinois  River,  HI.,  2611 ;  operating  and  care  of  La  Grange 


Lock  on  Illinois  River,  111.,  2630;  Illinois  and  Mississippi  Canal,  2683. 
Examination  and  Survey.— Illinois  River,  HI.,  from  La  Salle  to  the  Mississippi 

River,  2658. 
Harbor  Lines.— Establishment  of  harbor  lines  in  Chicago  Harbor,  111.,  2661. 

PART  V. 
APPENDIX  NK. 

REPORT  OF  MAJ.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 
Improvements.— General  remarks,  2667;  Petoskey  Harbor,  Mich.,  2670;  Charlevoix 
Harbor  and  entrance  to  Pine  Lake,  Mich.,  2672;  Frankfort  Harbor,  Mich.,  2674; 
harbor  of  refuge  at  Portage  Lake,  Mich.,  2676;  Manistee  Harbor,  Mich.,  2678; 
Ludington  Harbor,  Mich.,  2682;  Pentwater  Harbor,  Mich.,  2684;  White  River 
Harbor,  Mich.,  2687;  Muskegon  Harbor,  Mich.,  2689;  Grand  Haven  Harbor,  Mich., 
2692:  Holland  [Black  La>e]  Harbor,  Mich.,  2696;  Saugatuck  Harbor,  Mich.,  2699: 
South  HavenHarbor,Mich.,2700;  St.  Joseph  Harbor,  Mich.,  2702;  St.  Joseph  River, 
Mich.,  8705;  Michigan  City  Harbor,  Ind.,  2706. 

APPENDIX  O  O. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Marys  River,  Mich.,  2712:  operating  and  care  of  St.  Marys  Falls 
Canal,  Mich.,  2724 ;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2758 ;  Hay  Lake  Chan- 
nel,  St.  Marys  River,  Mich.,  2758;  harbor  at  Cheboygan,  Mich.,  2764;  harbor  at 
Thunder  Bay,  Mich.,  2765;  Thunder  Bay  River,  Mich.,  2768;  harbor  at  Au  Sable, 
Mich.,. 2771;  Saginaw  River,  Mioh.,  2772;  harbor  of  refuge  at  Sand  Beach,  Lake 
Huron,  Mich.,2776;  Black  River  it  Port  Huron,  Mich.,  2780;  mouth  of  Black 
River,  Mioh.,  2782;  St.  Clair  Flats  Canal,  Mich.,  2784;  operating  and  care  of  St. 
Clair  Flats  Canal,  Mich.,  2787;  Clinton  River,  Mich.,  2788;  GrossePointe  Channel, 
Mich-i  2790;  Rouge  River,  Mich.,  2791;  Detroit  River,  Mich.,  2793;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2801. 

Examinations.— Sebewaing  River,  Mich.,  2804 ;  the  American  channel  of  the  Detroit 
River,  Mich.,  2808 ;  ship  channel  20  feet  in  depth  in  the  shallops  of  the  connecting 
waters  of  the  lakes  between  Chicago,  Duluth,  and  Buffalo,  2810:  Corsica  ShoaL 
Mich.,  at  lower  end  of  Lake  Huron,  2820;  Rouge  River,  Mich.,  2822. 

APPENDIX  P  P. 
REPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Monroe  Harbor,  Mich.,  2825;  Toledo  Harbor,  Ohio,  2828;  Port  Clin- 
ton, Harbor,  Ohio,  2835;  Sandusky  City  Harbor,  Ohio,  2837;  Sandusky  River,  Ohio, 
2840;  Huron  Harbor,  Ohio,  2843;  Vermillion  Harbor,  Ohio,  2847;  Black  River 
Harbor,  Ohio;  2849;  Cleveland  Harbor,  Ohio,  2853;  Fairport  Harbor,  Ohio,  2859; 
Ashtabula  Harbor,  Ohio,  2863.  ' 
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APPENDIX  Q  Q. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa. ,  2869;  preservation  and  protection  of  Preoque 
Isle  Peninsula,  Erie  Harbor,  Pa.,  2877;  Dunkirk  Harbor,  N.  Y.,  2878;  Buffalo  riar- 
bor,  N.  Y.,  2882;  Tonawanda  Harbor  and  Niagara  River,  N.Y.,  2888;  Wilson  Har- 
bor, N.  Y.,  2891;  Olcott  Harbor,  N.  Y.,  2893;  Oak  Orchard  Harbor,  N.  Y.,  2896. 

\  APPENDIX  E  R. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.-— Harbor  at  Charlotte,  N.  Y.,  2899;  harbor  at  Pultney ville,  N.  Y., 
2903;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2906;  harbor  at  Little  Sodus  Bay.  N.  Y., 
2909;  harbor  at  Oswego,  N.  Y.,  2912;  harbor  at  Sacketts  Harbor,  N.  Y.,  2918.  - 

APPENDIX  S  S. 

REPORT  OF  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements. — Shoal  between  Sister  Islands  and  Cross-over  Light,  St.  LawTence 
River,  N.Y.,  2922 ;  Ogdensburg  Harbor,  N.Y.,  2923;  Grass  River,  N.  Y.,  2926 ;  break- 
water at  Rouse  Point.  Lake  Champlain,  N.  Y.,  2927 ;  Great  Chazy  River,  N.  Y., 
2929 ;  breakwater  at  Gordon  Landing,  Lake  Champlain,  Vt.,  2930 ;  Plattsburg 
Harbor,  N.  Y.,  2931;  Burlington  Harbor,  Vt.,  2932;  Otter  Creek,  Vt.,  2935;  Ticon- 
deroga  River,  N.  Y.,  2936;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2937. 

Examinations. — Inner  Bay,  near  mouth  of  Saranao  River,  at  Plattsburg,  N.  Y., 
2938;  Boquet  River,  N.  Y.,  from  mouth  on  Lake  Champlain  to  Willsboro,  2940. 

APPENDIX  T  T. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Improvements. — Oakland  Harbor,  Cal.,  2943 ;  survey  of^San  Francisco  Harbor,  San 
Pablo  and  Suisun  bays,  strait  of  Karquines,  and  mouths  of  San  Joaquin  and  Sac- 
ramento rivers,  Cal..  2947. 

Harbor  Lines. — Modification  of  harbor  lines  on  Port  Costa  front,  south  shore  of 
Karquines  Strait,  San  Francisco  Harbor,  Cal.,  2948. 

APPENDIX  U  U. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — Napa  River,  Cal.,  2952;  Redwood  Harbor,  Cal.,  2953;  Redwood 
Creek,  CaL,  2953:  San  Luis  Obispo  Harbor,  Cal.,  2955;  Wilmington  Harbor,  Cal., 
2956;  San  Diego  Harbor,  Cal.,  2960. 

EXAMiNATiONS.-^San  Rafael  River,  Cal.,  2963 :  Alviso  Harbor  and  Alviso  Creek,  Cal., 
2964;  Redwood  Creek,  Cal.,  2966;  harbor  of*  refuge  at  Santa  Cruz,  Cal.,  2968;  San 
Simeon  Bay,  CaL.  2971;  Redondo  Beach  Harbor,  Cal.,  2972;  Colorado  River,  Ariz., 
above  Yuma,  to  Eldorado  Canyon,  2974 w 

Harbor  Lines.— Establishment  of  harbor  lines  at  San  Pedro,  Wilmington  Harbor, 
Cal.,  2976. 

APPENDIX  V  V. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaquin  River,  Cal.,  2981;  Mokelumne  River,  Cal.,  2986;  Sac- 
ramento and  Feather  rivers,  Cal.,  2987;  investigation  of  mining-dlbris  question  in 
State  of  California,  2996;  Petaluma  Creek,  Cal.,  3119;  Humboldt  Harbor  and  Bay, 
Cal.,  3120. 

Examination  and  Survey.— Mokelumne  River,  Cal.,  3133. 

Harbor  lines.— Establishment  of  harbor  lines  in  Humboldt  Bay,  Cal.,  3138. 
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APPENDIX  W  W. 
REPORT  OP  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements.— Coquille  River,  Oregon,  3146:  entrance  to  Coos  Bay,  Oregon,  3154; 
Umpc^na  River,  Oregon,  3169 ;  mouth  of  Siuslaw  River,  Oregon,  3173 ;  entrance  to  ' 
Yaqnina  Bay,  Oregon,  3182;  Tillamook  Bay  and  Bar;  Oregon,  3200;  entrance  to 
harbor  at  Nehalem  Bay,  Oregon,  3205 ;  Upper  Columbia  and  Snake  rivers,  Oregon 
and  Wash.,  3210;  Columbia  River  between  head  of  Rock  Island  Rapids  and  foot 
of  Priest  Rapids,  Wash.,  3223 ;  Chehalis  River,  Wash.,  3236 ;  Skagit,  Steilaquamish, 
Nooteack,  Snohomish,  and  Snoqualmie  rivers,  Wash.,  3238. 

Examinations  and  Surveys.— Alsea  Bay  and  River,  Oregon,  3246;  Clark  Fork  of 
Columbia  River  from  international  boundary  liae  to  mouth  of  Big  Blackfoot  River, 
Mont.,  3250;  Puyallup  River,  Wash.,  3255;  IKWamish  and  Black  Rivers,  Wash., 
3257 ;  ship  channel  between  Port  Townsend  Bay,  Puget  Sound,  and  Oak  Bay, 
Wash.,  3260;  North  River,  Wash.,  3263;  Shoalwater  Bay  and  Willapah  River, 
Wash.,  3266;  Nooksack,  Skagit,  and  Snohomish  rivers,  Wash.,  3271;  CoquilJe 
River,  Oregon,  from  Coquille  City  to  Myrtle  Point,  3275;  Coos  Bay,  Oregon,  3283; 
Uppe*  Snake  River,  Idaho,  3285;  Nasel  River,  Wash.,  3294;  Grays  Harbor  and  Bar 
and  Chehalis  River  up  to  Montesano,  Wash.,  3297;  Port  Orford  Harbor,  Oregon, 
3305. 

APPENDIX  X  X. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements.— Mouth  of  Columbia  River,  Oregon  and  Wash . ,  3814 ;  canal  at  the  Cas  - 
cades,  Columbia  River,  Oregon,  3328;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  3362;  Willamette  River  above  Portland,  Oregon,  3368;  Cowlitz 
River,  Wash.,  3370;  Youngs  and  Klaskuine  rivers,  Oregon,  3371;  gauging  waters 
of  Columbia  River,  Oregon  and  Wash.,  3372;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  3373. 

Examinations  and  Surveys. — Willamette  River,  channel  on  west  side  of  Swan 
Island,  Oregon,  3373;  Youngs  Bay  Channel,  Oregon,  3376;  Deep,  Skamokawa,  and 
Crooked  rivers,  Wash.,  3378;  Lower  Columbia  River,  between  Astoria  and  Woods 


Landing,  Oregon,  3380:  Yamhill  River,  Oregon,  3381;  Lewis  and  Clarke  River, 
Oregon,  3383;  Grays  River,  Wash..  3385. 
Harbor  Lines.— Establishment  of  harbor  lines  in  Astoria  Harbor,  Oregon,  3387. 


APPENDIX  Y  T. 
REPORT  OF  CAPT.  W.  A.  KIRKLAND,  UNITED  STATES  NAVY. 
Supervision  of  the  harbor  of  New  York,  3393. 

PART    VI. 
APPENDIX  Z  Z. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  Comstock,  Colonel,  Corps  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A..  President; 
Charles  R.  Suter,  Lieutenant-Colonel,  Corps  of  Engineers,- U.  S.  A. ;  O.  H.  Ernst, 
Major,  Corps  of  Engineers,  Colonel,  U.  S.  A. ;  Henry  L.  Whiting,  Assistant  U. 
S.  Coast  and  Geodetic  Survey;  B.  M.  Harrod,  Robert  S.  Taylor,  and  Henry 
Flad,  Commissioners. 

Annual  Report  for  Fiscal  Year  ending  June  30,  1891,  3397. 

appendix  A. — Report  of  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  upon  in- 
vestigation of  discharge  measurements,  Mississippi  River,  3417. 

Appekihx  B.— Paper  by  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  on  effects 
of  crevasses  upon  gauge  readings  below  Red  River  during  high  water  of  1890,  3444. 
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Arricxnix  C. — Report  of  the  secretary  of  the  Commission,  3446;  (1)  paper  by  Capt* 
Charles  F.  Powell,  Corps  of  Engineers,  on  depression  of  the  flood  line,  1890,  below 
Red  River,  from  crevasses,  3463;  (2)  paper  by  Capt.  Charles  F.  Powell,  Corps  of 
Engineers,  on  effects  of  outlets  on  the  bed  of  the  river  below  them,  3465:  (3)  in- 
structions for  secondary  triangnlation,  precise  level,  and  topographical  and  hydro- 
graphical  field  work,  3474;  (4)  report  of  Mr.  J.  A.  Ockerson,  assistant  engineer,  on 
profile  of  Mississippi  River,  Cairo  to  Donaldson  villa,  3486 ;  (5)  tabulated  results  of 
discharge  measurements  on  Mississippi,  Old,  and  Atchafalaya  rivers,  1887-1889, 
3487;  (o)  tabulated  results  of  discharge  measurements  on  Mississippi  and  Atcha- 
falaya rivers  and  Bayou  La  Fourche.  1890,  3526;  (7)  high- water  marks  of  1890, 
Mississippi  River,  Cairo,  111.,  to  Carrollton,  La.,  3547;  (8)  high-water  marks  of 
1891,  Mississippi  River,  Cairo,  111.,  to  Carrollton,  La.,  3o51:  (9)  high  and  low 
waters,  referred  to  present  or  most  recent  gauges,  of  Mississippi  River  and  prin- 
cipal tributaries  except  the  Missouri,  3555:  (10)  report  of  Mr.  J.  A.  Ockerson, 
assistant  engineer,  on  changes  in  the  bed  of  Mississippi  River  near  the  head  of  the 
Passes,  3575;  commercial  statistics,  3576. 

Appkndix  D.— Report  of  Cant.  S.  W.  Roessler,  Corps  of  Engineers,  ou  operations  in 
the  first  and  second  districts,  3580 ;  (1)  report  of  Mr.  Aug.  J.  Nolty,  assistant 
engineer,  on  work  at  Plum  Point  Reach,  3595;  (2 J  paper  by  Mr.  Aug.  J.  Nolty, 
assistant  engineer,  on  details  of  construction  of  Dank  protection  at  Plum  Point 
Reach,  1890,  3601;  (3)  paper  by  Mr.  Aug.  J.  Nolty,  assistant  engineer,  on  de- 
tails of  construction  of  pile  dikes  at  Plum  Point  Reach,  1890,  3606;  (4)  report  of 
Mr.  W.  M.  Rees,  assistant  engineer,  on  proposed  system  of  levees  along  St.  Francis 
Front,  3610;  (5)  report  of  Mr.  W.  M.  Reee,  assistant  engineer,  on  levee  survey,  White 
River  Front,  3612;  financial  statements,  commercial  statistics,  etc,  3619. 

Appkndix  E. — Report  of  Capt.  C.  McD.  Townsend,  Corps  of  Engineers,  on  opera- 
tions in  the  third  district,  3627;  (1)  report  of  Mr.  Win.  P.  Richards,  surveyor, 
on  surveys  and  observations,  third  district,  3658 ;  (2)  report  of  Mr.  John  J.  Hoopes, 
assistant  engineer;  on  discharge  observations- at  Arkansas  City,  3660;  (3)  estimate 
of  Mr.  Henry  B.  Richardson,  chief  engineer,  State  of  Louisiana,  for  levee  con- 
struction in  Louisiana  from  State  line  to  Warrenton,  3662:  (4)  report  of  Capt.  Win. 
T.  Rossell,  Corps  of  Engineers,  on  connection  between  Arkansas  Kiver  levees  and 
Mississippi  River  levees,  3663. 

Appendix  F.  —Report  of  Lieut.  John  Millis,  Corps  of  Engineers,  on  operations  in  the 
fourth  district,  3665;  (1)  report  of  Lieut.  John  Millis,  Corps  of  Engineers,  on  sur- 
vey of  Mississippi  River,  near  Natchez,  Miss.,  and  Vidalla,  La.,  3716. 

APPENDIX  AAA. 
RBPORT  6F  THE  MISSOURI  RIVER  COMMISSION. 

Ciias.  R.  Sutkr,  Lieutenant-Colonel,  Corps  of  Engineers,  U.  S.  A.,  President;  A. 
Mackenzie,  Major,  Corps  of  Engineers.  U.  S.  A. ;  O.  H.  Ernst,  Major,  Corps  of 
Engineers,  Colonel,  U.  S.  A. ;  Garland  U.  Broadhead  and  Richard  S.  Berlin, 
Commissioners. 

Annual  Report  von  Fiscal  Year  ending  J  one  30,  1891,  3723. 

Appendix  A. — Annual  report  of  Secretary,  Missouri  River  Commission,  1891,  3733 : 
(1)  report  on  the  commerce  on  Missouri  River  during  year  1891,  3737 ;  (2)  annual 
report  of  Mr.  G.  A.  Marr,  assistant  engineer,  1891,  3745 ;  (3)  annual  report  of  Mr. 
O.  B.  Wheeler,  assistant  engineer,  1891,  3756;  (4)  tables  or  results  of  secondary 
triangnlation  of  Missouri  River,  3760;  (5)  report  of  Mr.  Chas.  F.  Potter,  division 
engineer,  on  shore-line  surveys,  8802;  (6)  report  of  Mr.  S.  Waters  Fox,  division 
engineer,  on  shore-line  surveys,  3804:  (7)  report  of  Mr.  Samuel  H.  Yonge,  divi- 
sion engineer,  on  shore-line  surveys,  3805;  (8)  annual  report  of  Mr.  D.  W.  Well- 
man,  assistant  engineer,  1891,  3807;  (9)  annual  report  of  Mr.  A.  H.  Blaisdell,  as- 
sistant engineer,  1891,  3819;  (10)  annual  report  or  Mr.  James  A.  Seddon,  assist- 
ant engineer,  1891,  3827. 

Appendix  B.— Annual  report  of  Lieut.  Hiram  M.  Chittenden,  Corps  of  Engineers, 
1891,  3831. 

Appendix  C  and  C  1.-— Annual  reports  of  Mr.  Chas.  F.  Potter,  division  engineer, 
1891,  3832. 

Appendix  D.— Annual  report  of  Mr.  S.  Waters  Fox.  division  engineer,  1891,  3835. 

Appendix  E.— Annual  report  of  Mr.  Samuel  H.  xonge,  division  engineer,  1891, 
3818. 

APPENDIX  BBB. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Report  of  The  Board  of  Engineers  on  proposed  bridge  across  Hudson  River  at  New 
York  City,  3853;  report  of  Board  of  Engineers  on  bridge  across  Chicago  River  at 
Canal  street,  Chicago,  111.,  3861. 
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APPENDIX  C  C  0. 

OCCUPANCY    OF    AND   INJURY   TO  PUBLIC   WORKS   BY  CORPORATIONS 

AND  INDIVIDUALS. 

(1)  Report  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  3865 ;  (2)  report  of  Col. 
Wm.  :P.  Craighill,  Corps  of  Engineers,  3866:  (3)  report  of  Capt.  H.  8.  Taber,  Corps 
of  Engineers,  3867;  (4)  report  of  Col.  0.  M.  Poe,  Corps  of  Engineers,  3868;  (5) 
report  of  Maj.  Amos  Stickney,  Corps  of  Engineers,  3872;  (6)  report  of  Lieut.  Col. 
W.  H.  H.  Benyanrd,  Corps  of  Engineers,  3873. 

APPENDIX  D  D  D. 

BfEPORT  OF  LIEUT.  COL.  GEORGE  H.  ELLIOT,  CORPS  OF  ENGINEERS. 

Washington  Aqueduct,  3875;  water  supply.  District  of  Columbia,  3897:  increasing 
the  'water  supply  of  Washington,  D.  C,  3904;  erection  of  fishwavs  at  Great  Falls, 
3905. 

APPENDIX  EBB. 
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APPENDIX 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND 
TEXAS,    ARKANSAS,    MISSISSIPPI,    AND 
MISSISSIPPI  RIVER;  WATER-GAUGES  ON 
PRINCIPAL  TRIBUTARIES. 


REPORT  OF  CAPTAIN  J.  H  WILLARD,  €01 
1ST  CHARGE,  FOR  THE  FISCAL  YEAR  ENDi 
DOCUMENTS  RELATING  TO  THE  WORKS 

IMPROVEMEN1 


1.  Bed  River,  Louisiana  and  Arkansas. 

2.  Bed  River  above  Fulton,  Arkansas. 

3.  Ouachita  and  Black  rivers,  Arkansas 

and  Louisiana. 

4.  Ouachita  River  above  Camden,  Ar- 

kansas. 

5.  Bayou  IXArbonne,  Louisiana. 

6.  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

7.  Bayou  Bcsuf  (Bceuf  River),  Louisi- 

ana. 

8.  Tensas  River  and  Bayou  Macon,  Lou- 

isiana. 

9.  Bayous  Rondeway  and  Vidal,  Louisi- 

ana. 


10.  Bi 

11.  Yt 

12.  Tc 

13.  Tf 
H.  St 

15.  Bi 

16.  Bi 

17.  F< 

18.  AV 

19.  Sr 


EXAMINATION 


20.  Cane  River,  Louisiana,  with  a  view     21.  Bi 
to    improving  the   same  by   locks 
and  dams  for  the  purpose  of  giving 
permanent    navigation    the    year 
round. 


United  Stati 

Vi 

General  :  I  have  the  honor  to  transmit 

works  of  river  improvement  in  my  charg 

June  30, 1891. 

Very  respectfully,  your  obedient  se 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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Vi. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

Bed  River  rises  in  northern  Texan,  in  the  Llano  Estacado,  and  flows 
in  a  general  easterly  direction,  forming  the  boundary  between  Indian 
Territory  and  Texas.  At  Fulton,  Ark.,  its  course  changes  to  a  general 
southeasterly  direction,  and  after  crossing  the  State  of  Louisiana  it  en- 
ters the  Mississippi  River  at  Red  River  Landing.  The  river  is  about 
1,200  miles  long;  the  part  included  in  the  project  under  this  head  of 
improvement  extends  from  Fulton,  Ark.,  to  the  mouth  of  Atchafalaya 
River,  about  525  miles. 

Work  was  begun  by  the  United  States  as  early  as  1828,  and  appro- 
priations aggregating  $535,765.50  were  made  at  intervals  between  1828 
and  1852.  Between  1841  and  1852  no  appropriation  was  made,  and  a 
longer  period  elapsed  between  1852  and  1872,  during  which  the  results 
of  former  work  were  lost. 

The  present  improvement  commenced  in  1872.  The  project  contem- 
plated the  removal  of  rafts,  snags,  wrecks,  leaning  timber,  etc.,  closing 
Tones  Bayou,  and  other  outlets;  opening  a  channel  through  the  falls  at 
Alexandria,  La.,  and  deepening  the  channel  at  sand  bars;  to  improve 
and  keep  navigation  open  from  Fulton,  Ark.,  to  the  mouth  of  the 
Atchafalaya;  also  protection  of  caving  banks  at  Alexandria. 

The  appropriations  have  been  as  follows : 

Act  of  June  10, 1872— 

For  improving  Tones  Bayou $20, 000 

For  removing  raft 150, 000 

Act  of— 

March  3, 1873,  for  removing  raft 80,000 

June  23, 1874,  for  removing  raft 50, 000 

March  3, 1875,  for  removing  raft 20, 000 

August  14, 1876,  for  removing  raft  and  closing  Tones  Bayou 35, 000 

Allotment  of  August  27, 1877,  from  the  appropriation  for  repair,  preserva- 
tion, etc.,  of  river  and  harbor  works,  act  of  April  10, 1869,  for  closing 

Tones  Bayou 4,500 

Act  of  February  7, 1878,  for  removing  raft,  etc 6, 000 

Act  of  June  18, 1878— 

For  removing  raft  and  closing  Tones  Bayou 24, 000 

For  removing  snags,  etc 25, 000 

Act  of  March  3, 1879— 

For  removing  raft  and  closing  Tones  Bayou 15, 000 

For  removing  obstructions 22, 500 

For  improving  river  above  head  of  raft  to  Fulton,  Ark 10, 000 

Act  of  June  14, 1$0— 

For  removing  raft  and  closing  Tones  Bayou 25, 000 

For  removing  obstructions 1 60, 000 

For  improving  river  above  head  of  raft  to  Fulton,  Ark 10, 000 

Act  of  March  3,  l&l— 

For  removing  raft  and  closing  Tones  Bayou 10, 000 

For  removing  obstructions 10, 000 

Act  of— 

August  2, 1882,  for  improving  Red  River 75, 000 

July  5, 1884,  for  improving  Red  River „ 75, 000 

August  5, 1886,  for  improving  Red  River,  making  survey  of  same,  and 

completing  survey  of  Ba  vou  Pierre,  Louisiana .* 75, 000 

Act  of  August  11, 1888— 

For  improving  Red  River,  Cvpress  Ba vou,  and  Bayou  Dorchcat 65, 000 

For  survey  of  Red  River  ../. * 35,000 

Act  of  September  19, 1890— 

For  improving  Red  River 100,000 

For  survey  or  Red  River 28, 000 

Aggregate  of  appropriations  1872  to  1891 1,030,000 
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The  amount  expended  to  June  30, 1890,  was  $888,783.09,  resulting  iu 
great  benefit  to  navigation.  A  channel  was  opened  through  the  great 
raft  in  1873,  and  operations  since,  aided  by  the  action  of  the  current, 
have  secured  an  enlarged  channel  way  with  greater  depth  everywhere, 
continually  widening  and  scouring,  and  but  little  water  is  diverted  from 
the  river  proper  at  ordinary  stages.  The  work  of  removing  obstruc- 
tions, clearing  the  banks,  and  the  prompt  removal  of  all  jams  and 
keeping  the  drift  in  motion  during  high  stages  have  prevented  any  new 
formations  of  raft.  Several  attempts  have  been  made  to  close  Tones 
Bayou,  but  no  work  has  been  done  at  this  outlet  since  1882,  when  the 
dam  under  construction  was  destroyed.  The  bayou  is  filling  up 
gradually  with  drift,  and  this,  in  connection  with  the  work  in  the  old 
Taft  region  above,  is  causing  "Little  Kiver"  (below  the  mouth  of  the 
bayou  to  Grand  Ecore)  to  widen  and  scour,  the  eli'ect  having  been  spe- 
cially noticeable  the  past  two  years.  The  rock  excavation  and  dam  at 
the  Falls  of  Alexandria  wTere  completed  in  1885,  increasing  the  period 
of  navigation  about  2  months,  and  as  a  general  thing  permitting 
boats  to  pass  the  falls  the  year  round,  though  passage  is  somewhat  dif- 
ficult at  extreme  low  stages  on  account  of  the  deflection  at  the  middle 
of  the  cut.  The  dam  and  training  wall  for  protecting  the  caving  bank 
at  Alexandria,  built  in  1884-'85,  accomplished  the  purpose  for  which 
intended,  and  it  is  plain  that  the  banks  no  longer  cave  within  their  in- 
fluence, but  a  repetition  of  the  work  is  desired  at  an  interval  of  200  or 
300  feet  below,  where  there  has  been  slight  erosion.  The  removal  of 
anags  and  clearing  the  banks  for  the  general  improvement  of  the  river 
were  not  begun  until  1878,  all  former  appropriations  having  been  for 
removing  raft  and  closing  Tones  Bayou,  but  since  1885  operations  have 
been  confined  to  that  class  of  work,  as  it  was  deemed  advisable  to  defer 
other  projects  until  the  survey  should  be  finished. 

An  annual  appropriation  for  the  removal  of  snags  and  other  obstruc- 
tions will  be  required  for  many  years.  In  the  old  raft  region,  both 
aboveand  below  Shreveport,  sunken  logs  are  scouring  loose  continually 
and  are  a  constant  source  of  danger  to  low- water  navigation.  Others 
thoroughly  water-logged  form  bars,  impassable  at  low  stages.  For 
hundreds  of  miles  the  banks  of  the  upper  river  are  covered  with  a 
heavy  growth  of  timber,  which  is  caving  and  sliding  into  the  river  con- 
tinually, and  during  high  stages  the  amount  of  drift  is  enormous.  In 
the  old  raft  region  above  Shreveport  jams  form  in  a  few  hours,  some- 
times acres  in  extent,  and  require  proinpt  removal  before  the  water 
falls.  Caving  banks  leave  dangerous  shore  snags  projecting  far  out 
into  the  river,  which  should  be  cut  after  every  rise  and  fall. 

Operations  during  the  fiscal  year  ending  June  30,  1891,  were  as  fol- 
lows: 

GENERAL  IMPROVEMENT. 

During  July  and  the  early  part,  of  August  the  United  States  snag- 
boat  C.  W.  Hotcell  was  repaired,  so  far  as  necessary  to  enable  it  to  re- 
sume work,  and  fitted  up  with  temporary  wooden  shears  to  be  used 
with  the  capstan,  and  the  boat  in  commaud  of  M.  B.  Lydon  left  Shreve- 
port August  11,  to  work  in  the  river  below.  August  17  wrord  was 
brought  to  the  Howell  that  the  steamer  New  Haven  had  grounded  at 
Pickett  Bend,  about  3  miles  below,  aud  if  assistance  was  not  obtained  the 
boat  would  break  in  two.  The  Hotcell  started  for  the  disabled  steamer, 
and  on  the  way  down  struck  a  snag,  knocking  a  hole  in  her  bottom 
about  12  feet  long  by  3  inches  wide.  The  leak  was  stopped  with  mat- 
tresses and  blankets  and  a  bulkhead  built  around  the  break  and  filled 
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with  mud,  after  which,  August  18,  the  stranded  steamer,  which  almost 
bridged  the  river,  was  pulled  off.  The  Howell  continued  snagging  up- 
stream, and  reached  Shreveport  August  26.  On  the  way  up  brash 
dams  were  built  at  Chalk  Level  Bar  5 J  miles  below  Shreveport,  which, 
caused  the  channel  to  scour  to  a  depth  of  4  feet  (an  increase  of  2£  feet), 
the  Howett  drawing  3  feet  passing  over  with  ease. 

From  August  27  to  September  8  a  minimum  crew  was  retained  on  the 
Howell  and  employed  in  repairing  the  hole  in  the  bottom.  A  small 
sectional  dock  with  cushioned  edges  was  made  and  sunk  around  the 
leak,  the  water  was  pumped  out,  and  a  new  sheet  riveted  over  the 
break.  Much  credit  is  due  to  the  master  of  the  vessel  for  the  rapid, 
economical,  and  efficient  manner  in  which  the  damage  was  repaired. 

From  September  9  to  October  10  the  Howell  was  employed  in  the 
"Little  River v  below  Tone's  Bayou,  removing  all  snags  in  sight  and 
all  snags  and  logs  that  could  be  caught  with  the  sweep  or  drag  chain. 
The  same  stretch  may  be  gone  over  again  and  about  as  many  obstruc- 
tions will  be  found,  as  the  bottom  logs  are  in  nests  and  wrack  heaps, 
and  after  waiting  a  period  sufficient  for  the  bottom  to  scour  th^y  can  be 
dislodged  with  the  drag  chain  and  removed.  On  completion  of  this 
work  the  Howell  was  sent  to  the  mouth  of  Atchafalaya  to  work  back, 
the  lower  part  of  the  river  having  been  reported  badly  obstructed  by 
tree  slides,  wrack  heaps,  and  mud  lumps,  especially  in  the  stretch  known 
as  the  Rapions.  Work  in  the  lower  river  was  continued  until  Novem- 
ber 19.  From  that  date  until  November  24  the  crew  assisted  in  repair- 
ing the  two  quarter  boats  belonging  to  this  improvement  laid  up  with 
the  Commission  fleet  at  Simmesport,  La.,  and  November  24-29  the  How- 
ell was  on  the  way  to  Shreveport  with  these  boats  in  tow.  The  Howell 
remained  at  Shreveport,  undergoing  some  minor  repairs,  until  Decem- 
ber 5,  and  on  that  date  a  trip  of  inspection  was  made  by  Col.  C.  B. 
Comstock,  Corps  of  Engineers,  Division  Engineer,  myself,  and  Assistant 
Engineer  Marshall,  from  Shreveport  to  Knox  Point  and  return.  De- 
cember 8  and  9  the  snag  boat  Breck  was  towed  back  to  Shreveport  by 
the  HowelL  the  water  having  risen  too  much  for  it  to  continue  work. 
December  ±1  the  Hoicell  left  Shreveport  for  Alexandria,  and  reached 
the  latter  place  December  13,  having  done  such  work  as  was  found 
necessary  on  the  way  down.  The  boat  remained  at  Alexandria  until 
the  adjournment  of  the  Board  of  Officers  convened  to  consider  the  plan 
and  location  of  the  proposed  bridge  across  Red  River  near  that  place, 
and  was  used  by  the  Board  in  visiting  the  proposed  site  of  the  bridge 
and  in  making  trial  trips  through  the  selected  position  for  the  draw 
span.  After  the  Board  adjourned,  the  Howell  returned  to  Shreveport, 
doing  some  work  on  the  way  up,  and  arrived  at  that  place  December 
20.  On  December  26  the  Howell  took  the  Breck  in  tow,  for  work  in  the 
river  above  Shreveport.  The  Breck  was  dropped  at  Rush  Point  the 
following  day,  and  the  Howell  continued  operations  up  to  Fulton,  Ark., 
the  upper  limit  of  this  improvement  which  was  reached  the  morning 
of  January  14,  and  from  this  date  until  March  1  the  boat  was  employed 
on  the  work  of  improving  Red  River  above  Fulton.  During  March  and 
April  the  stages  were  too  high  for  effective  work,  and  the  boat  remained 
at  Shreveport,  undergoing  such  repairs  as  were  needed. 

A  heavy  rise  set  in  the  latter  part  of  April,  with  a  large  amount  of 
drift  running,  and  the  Howell  was  ordered  out  by  telegraph  to  break 
and  prevent  jams.  Three  days  were  spent  at  the  Shreveport  Bridge 
dealing  jams  and  waiting  for  the  heaviest  drift  to  pass  or  stop  running 
(the  latter  event  would  have  shown  that  the  drift  had  jammed  above), 
and  April  30  the  boat  passed  above  the  bridge  and  continued  upstream, 
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removing  snags,  jams,  side  jams,  etc.,  and  reached  the  "  Head  of  Baft," 
65  miles  above  Shreveport,  May  8.  By  that  time  the  river  had  com- 
menced to  fall,  and  as  there  was  little  drift  running  the  boat  started 
back.  Large  quantities  of  drift  were  overtaken  on  the  way  down,  dis- 
persed, and  kept  in  motion.  The  Hoicell  reached  Shreveport  May  10. 
and  May  11  and  12  patrolled  the  river  up  to  the  mouth  of  Cottonwooa 
Bayou,  then  returned  and  was  laid  up. 

June  4-11  the  Howell  patrolled  the  lower  river  from  Shreveport  to 
the  mouth,  removing  all  obstructions  found  in  the  way,  and  on  June  12 
the  boat  entered  Black  Eiver  and  was  employed  in  that  stream  and  the 
Ouachita  until  the  end  of  the  year.  A  large  and  dangerous  snag  at 
the  mouth  of  Red  River,  which  had  been  complained  of  by  the  river 
men,  was  removed  June  11,  at  the  request  of  First  Lieutenant  Millis, 
Corps  of  Engineers.  This  snag  was  over  100  feet  long  and  imbedded 
15  feet  in  the  mud,  and  required  6  hours'  work  to  remove  it.  Two 
steam  tugs  had  worked  at  it  simultaneously  but  without  any  effect. 

The  work  of  the  Howell  during  the  fiscal  year  is  summarized  as  fol- 
lows: 

Snags  pulled 1,057 

Stomps  pulled 83 

Logs  removed  from  channel 4, 868 

Jams  removed 8 

Side  jams  removed 121 

Shore  snags  cut 874 

Leaning  trees  cut 674 

Wrecks  removed* 2 

Points  of  land  removed  with  explosives,  near  Long  Branch,  Louisiana 3 

Linear  feet  of  brush  dams  built 350 

September  19  and  20  I  made  a  personal  inspection  on  the  Howell  of 
the  river  from  Shreveport  to  Knox  Point,  40£  miles  below,  and  upon 
my  return  to  Shreveport  directed  that  the  small  hand-propelled  snag 
boat  Harry  BreeJc  be  fitted  out  for  shore  work  in  the  Little  Kiver. 
This  was  done  and  the  boat  was  towed  down  by  the  Howell  September 
21-22. 

The  Breck  commenced  operations  just  below  Scopini  Cut-off  Septem- 
ber 23.  The  work  consisted  of  cutting  stumps,  shore  snags,  leaning 
timber,  brush,  etc.,  thoroughly  clearing  both  banks  for  from  20  to  30 
feet  back  from  the  river,  and  was  carried  down  stream  to  Pascagoula, 
La.,  a  distance  of  17  miles,  where  it  was  suspended  December  9  on 
account  of  high  water,  and  the  boat  was  towed  back  to  Shreveport  the 
same  day. 

December  10  repairs  of  the  Breck  were  commenced ;  the  decks  were 
renewed,  calked,  and  strengthened,  machinery  repaired,  new  guys  for 
the  shears  put  up,  and  the  boat  overhauled  and  put  in  good  condition 
to  resume  work.  December  26-27  it  was  towed  by  the  Howell  to  Bush 
Point,  33J  miles  above  Shreveport,  where  operations  were  resumed. 
Shore  work  was  carried  down  stream  to  Fire  Point,  11£  miles  below, 
where  it  was  suspended  February  5,  and  the  boat  transferred  to  the 
improvement  of  Bed  Eiver  above  Fill  ton.  After  suspension  of  opera- 
tions on  that  work  the  Breck  was  laid  up  at  Fulton  to  await  a  stage 
low  enough  to  resume  work  to  advantage.  On  May  12  it  left  Fulton 
and  was  dropped  down  to  Alban  Canal  No.  2, 126£  miles  below  Fulton 
and  61f  above  Shreveport,  where  bank  work  was  commenced  May  19, 
and  was  continued  down  stream  until  the  end  of  the  fiscal  year.    On 

"Steamer  Bichmond,  at  Devil's  Elbow,  10£  miles  below  Shreveport  (sunk  1868), 
and  stern  of  steamer  Era  No  IS,  at  Lovely  Point,  43  miles  below  Shreveport  (sunk 

1873). 
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the  30th  of  June  the  boat  had  readied  Posteri  Bayou,  53  miles  above  *c=£? 

Shreveport.    Progress  was  slow,  as  the  banks  were  overgrown  with  " ,r* 

brush  and  vines,  and  all  trees  were  cut  into  short  lengths  so  as  not  to  <y^i 

become  channel  obstructions  in  the  future.    Operations  with  the  Breck  —^ 

during  the  year  were  conducted  under  the  immediate  supervision  of  -:u 

Overseer  W.  W.  Moore,  who  reported  the  following  summary  of  work  --  *' 

done:  -** 

Snags  and  trees  removed  from  channel 30  '  ^  ; 

Shore  snags  removed 1, 582  **? 1 

Sido  jams  removed 4  *  \ 

Leaning  trees  removed 9, 348 

Trees  girdled 1,138 

Stumps  removed 2, 564 

Square  yards  brush  and  willows  cut 109, 200  ^  t(Z 

False  points  removed  with  explosives 2  »>  r 

The  removal  of  obstructions  during  the  past  year  has  been  of  great  % 

benefit  to  navigation,  as  is  evidenced  by  the  fact  that  not  a  vessel  was  *n 

lost,  and,  to  my  knowledge,  there  lias  been  no  serious  accident.    The  ^ 

New  Orleans  and  Shreveport  boats  ran  through  the  Little  Eiver  on  '-1 

regular  time  with  the  gauge  at  Shreveport  reading  only  2  feet,  a  con-  %i 

dition  previously  unknown  by  any  of  the  pilots  whom  I  questioned.  !^ 

The  plant  when  not  in  use  was  laid  up  at  Slireveport,  and  cared  for  '* 

properly  to  prevent  deterioration.    The  rented  storehouse  upon  the  -s 

bank  near  the  boats  was  destroyed  by  fire  September  6.    The  tire  broke  * 

out  upou  the  opposite  side  of  the  street,  but  spread  quickly.    Every  ■« 

effort  was  made  by  the  employes  to  save  the  property,  but  as  the  wind  t* 

was  blowing  toward  the  fleet,  they  had  all  they  could  do  to  save  the  •<! 

boats.    With  the  exception  ol  skiffs,  the  greater  portion  of  the  property  ~j 
destroyed  was  of  little  value,  and  had  been  moved  from  the  boats  where 
it  was  needed  no  louger. 

ALEXANDRIA. 

The  act  of  September  19, 1890,  provided  that  "  $15,000  shall  be  used 
in  the  work  at  Alexandria."  Ko  portion  of  this  amount  has  been  ex- 
pended, but  it  is  intended  to  enlarge  the  channel  through  the  upper 
falls  by  dredging,  depositing  the  excavated  material  on  the  east  shore 
end  of  Baileys  Dam  at  the  lower  falls,  and  buying  more  for  that  purpose 
if  necessary.  Soundings  were  made  in  August  during  the  progress  of 
the  survey  of  Bed  River  for  a  working  map  in  case  an  allotment  should 
be  made  for  protecting  the  bank  at  Alexandria,  but  no  work  was  done 
on  account  of  the  lateness  of  the  appropriation  and  the  continued  high 
water  to  the  close  of  the  fiscal  year.  It  is  advisable  to  put  this  work 
off  as  long  as  possible,  because  it  is  a  very  delicate  matter  to  decide 
upon  a  work  for  bank  protection  other  than  revetment  that  shall  form 
part  of  an  intelligent  plan  for  the  permanent  improvement  of  the  stream. 
Property  owners  along  shore  below  the  bridge  at  Monroe,  on  Ouachita 
River,  have  protected  the  river  front  at  their  own  charges  by  an  ar- 
rangement of  piles  and  planks  set  in  terraces,  and  it  is  desired  to  ob- 
serve the  effect  of  this  comparatively  inexpensive  work.  Revetment 
with  mattress  work  or  stone  alone,  as  used  with  success  on  the  Missis- 
sippi, is  to  be  preferred  to  any  other  kiud  as  shore  protection,  but  the 
property  owners  at  Alexandria  are  unwilling  to  give  any  part  of  the 
bank  outside  the  town  levee  to  be  graded  away,  which  would  have  to 
be  done  if  revetment  were  adopted,  to  give  any  easy  slope  and  prevent 
its  sliding  into  the  river.  But  if  the  recent  decision  of  the  United  States 
court  may  be  followed,  in  which  it  was  held  that  the  State  commission- 
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ers  of  Louisiana  may  build  levees  for  common  protection  upon  private 
property  without  condemnation  and  purchase,  the  banks  of  Red  River 
may  perhaps  be  taken  in  the  same  way,  and  graded  and  revetted  to 
protect  the  levees  aloug  t  he  river ;  and  underthe  same  decision  levees  may 
be  rebuilt,  to  confine  the  flood  waters  for  improving  navigation,  while 
protecting  the  people  from  overflow. 

Piling  can  not  be  used  at  Alexandria  on  account  of  the  rock  under- 
lying the  bottom,  and  the  objection  to  crib  work  is  that  it  ought  to  be 
earned  up  to  high  water  to  prevent  boats  running  into  it,  and,  as  the 
line  to  be  protected  is  used  for  steamboat  landings,  the  danger  would 
be  greater  in  time  of  flood. 

The  channel  work  at  the  bridge  site  above  can  be  done  at  medium 
stages,  but  it  will  be  better  to  wait  for  an  extreme  low  stage  when  the 
water  is  clear.  Work  can  then  be  prosecuted  without  the  help  of  divers 
imd  the  progress  can  be  seen.  With  two  dump  scows  for  general 
service  in  the  district  the  work  could  be  done  most  economically  with 
hired  labor  and  the  plant  now  on  hand,  and  the  most  suitable  time 
chosen,  without  the  delay  necessary  for  making  a  contract  5  and,  besides, 
there  would  be  no  charges  for  demurrage  in  case  the  work  should  be 
stopped  by  a  sudden  rise.  The  estimate  for  two  dump  scows  is  $3,500, 
and  for  two  months1  work  of  the  dredge,  steamer,  explosives,  and  ma- 
terials, $5,000. 

It  may  be  noted  here  that  a  considerable  study  of  Red  River  indicates 
the  possibility  of  dividing  it  in  two  at  the  falls,  and  making  a  partial 
slack- water  system  above  Alexandria  by  a  combination  of  fixed  and  mov- 
able dams,  with  a  lock  of  size  needed  by  the  largest  boats  that  can  reach 
Alexandria  at  low  water.  This  is  to  be  considered  only  as  a  suggestion, 
and  in  the  line  of  the  recommendation  made  by  Major  Howell  about  17 
years  ago.  The  subject  will  have  to  await  the  completion  of  the  general 
survey  now  going  on. 

LITTLE  RIVER,  FROM  THE  SCOPINI  CUT-OFF  TO  KNOX  POINT. 

An  allotment  of  $20,000,  to  be  expended  in  u  widening  and  deepen- 
ing "this  part  of  Red  River,  a  stretch  21 J  miles  long,  below  Tones  Bayou, 
was  made  by  the  act  of  September  19, 1890.  The  terms  of  the  act  would 
seem  to  indicate  that  some  form  of  construction  work  should  be  adopted 
in  this  reach,  or  that  dredging  should  be  undertaken,  neither  of  which 
is  advisable  at  present,  and  the  latter  unnecessary  and  inexpedient. 

To  widen  and  deepen  the  river  at  the  same  time  can  be  done,  but  the 
result  would  prove  disastrous  to  the  stream  in  a  short  time.  Dredging 
would  be  difficult  and  expensive,  owing  to  the  mass  of  logs  which  tills 
the  bottom,  and  to  widen  the  river  would  reduce  its  depth,  now  suffi- 
cient for  present  river  traffic. 

The  survey  of  this  stretch  has  been  gone  over,  and  it  is  found  to  be 
widening  too  rapidly.  What  is  most  needed  is  to  remove  false  points 
to  make  the  bends  easier,  and  to  begin  a  substantial  revetment  of  the 
caving  banks  to  prevent  further  encroachment  and  secure  the  levees, 
put  in  by  the  State  at  great  cost  to  the  people,  and  which  serve  to  im- 
prove the  navigation  of  the  river  while  protecting  them  from  overflow. 

The  best  form  of  work  in  the  channel  will  be  to  send  the  snag  boats 
over  the  reach  at  intervals,  to  pull  up  the  channel  snags  and  logs  as 
they  become  loosened  by  the  work  of  the  current  itself.  Far  better 
results  can  be  got  in  this  way  than  by  keepings  boats  constantly  at 
work  over  the  same  ground.  When  the  survey  is  put  into  shape  for 
study  measurements  can  be  taken  and  estimates  prepared  for  Buch  re- 
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vetment  work  as  shall  be  judged  of  first  importance.  In  the  mean  time 
the  allotment  will  be  expended  only  when  work  can  be  done  in  the 
channel  to  best  advantage.  This  is  peculiarly  a  case  where  good  re- 
sults from  judicious  waiting. 

SHREVEPORT  HARBOR. 

Since  the  removal  of  the  raft  by  which  the  volume  down  the  main 
river  has  been  increased,  the  left  bank  opposite  Shreveport  has  grad- 
ually receded,  while  a  wide  batture  has  formed  along  the  city  front.  If 
.  measures  are  not  taken  soon  to  check  this,  the  harbor  of  Shreveport 
will  be^ seriously  impaired,  and  the  cost  of  restoring  it  and  keeping  navi- 
gation reasonably  good  to  the  river  above  will  be  much  increased.  The 
whole  of  the  opposite  bank  should  be  revetted  for  a  distance  of  at  least 
2,500  feet,  for  if  the  bank  should  cave  back  to  the  higher  ground  on 
which  the  levees  run,  it  would  be  practically  impossible  to  confine  the 
flood  waters  to  the  main  river,  but  they  would  escape  into  the  low 
ground  beyond  the  left  bank,  and  not  return  to  the  river  until  they  had 
filled  up  the  country  below  and  found  their  way  into  Lake  Bistenau  and 
Loggy  Bayou.  This  would  mean  disaster  to  Shreveport  and  to  the 
planters  of  Bossier  Parish,  and  probably  destruction  of  navigation  from 
Loggy  Bayou  upstream. 

The  rise  and  fall  of  the  river  at  Shreveport  is  about  11  metres,  or  say 
35  feet,  and  the  bank  line  needing  revetment  begins  some  2,200  feet 
above  the  railway  bridge,  and  includes  a  pocket  below  of  about  300  feet; 
making  in  all  2,500  feet,  more  or  less,  to  be  graded  and  protected.  The 
grading  can  be  done  with  pumps  used  for  washing  snags,  and  if  the 
work  is  done  at  low  water  the  mattresses  can  be  built  of  stone,  put  in 
without  the  use  of  special  plant.  Taking  a  slope  of  1  on  3,  the  pro- 
tection would  average  about  100  feet  in  width,  and  the  cost,  including 
contingencies,  should  not  exceed  $16  the  running  foot,  or  say  $40,000 
for  the  whole.  Under  favorable  conditions  it  is  probable  that  the  cost 
can  be  reduced,  but  as  stone  must  be  brought  either  by  rail  or  river 
from  a  considerable  distance,  it  is  not  thought  safe  to  reduce  the  esti- 
mate. 

CLOSING  THE  SALE  AND  MURPHY   OUTLET. 

When  the  river  above  Shreveport  was  closed  by  the  great  raft  there 
were  numerous  lakes  along  both  sides  connected  with  the  navigable 
parts  of  the  main  river  by  bayous  or  outlets,  some  of  which  were  natural 
and  others  artificial,  and  these  lakes  ana  outlets  were  used  at  high 
stages  for  passage  of  boats  to  the  head  of  the  raft.  As  the  different 
rafts  formed  upstream  the  lower  outlets  were  abandoned  for  newer  ones 
above,  and  if  the  latter  were  not  of  sufficient  capacity  they  were  cleaned 
out  and  enlarged;  or  else  short  canals  were  dug  at  convenient  points  to 
form  the  connections  between  the  river  and  lake  channels.  Such  were 
Alban  Canals  Kos.  1,2,  and  3  on  the  left,  and  Hervey,  Kountz,  and  Sale 
and  Murphy  on  the  right  bank,  on  which  heavy  tolls  were  exacted.  The 
removal  of  the  raft  opened  the  main  channel  of  the  river  and  the  out- 
lets fell  into  disuse,  and  have  gradually  filled  up  with  deposit  and  drift 
until  but  little  water  is  drawn  from  the  main  stream  except  at  high 
stages.  Their  closure  will  tend  to  enlarge  the  river  channel  and  will 
protect  adjacent  lands  against  overflow. 

The  Sale  and  Murphy  Canal  is  the  uppermost  of  these  outlets,  6(>£ 
miles  above  Shreveport  and  3  miles  below  the  Arkansas  and  Louisiana 
line.  In  1882  estimates  were  made  for  closing  all  these  outlets  by  dams 
of  brush  and  stone,  with  mattress  protection  on  bottom  and  sides,  to 
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st  the  scour,  and  the  cost  of  closing  Sale  and  Murphy  was  given  at 
6,900.  (Report  Chief  of  Engineers  1882,  pages  1540-1547.)  By  the 
;  of  July  5, 1884,  $5,000  was  allotted  to  close  this  outlet,  and  as  this 
aorint  was  not  sufficient  to  carry  out  the  original  project,  it  was  de- 
led, to  build  the  dam  of  brush  mattresses  and  earth.  The  dam  was 
lilt  in  November,  1884,  but  before  it  had  time  to  solidify  the  Decem- 
flood  came  and  it  was  destroyed.  No  work  has  been* done  for  the 
of  the  outlet  since. 
[The  act  of  September  19, 1890,  directed  that  $5,000  of  the  appropria- 
on  should  be  applied  to  closing  this  outlet.  In  November  Assistant 
ngineer  John  Ewens  was  sent  to  make  an  examination  for  the  purpose 
[preparing  plans  for  the  work  required.    His  report  is  given  below: 

[  loft  Vicksburg  November  6,  but  owing  to  a  change  in  time  of  steamboats  was 
able  to  leave  Snreveport  until  November  8,  at  10  a.  in.,  and  arrived  at  the  Sale 
i  Murphy  Canal  the  morning  of  November  9.  I  found  the  canal  for  a  distance  of 
>  feet  ixom  its  mouth  back  completely  covered  with  an  immense  jam  of  drift  logs 
i  trees,  very  few  of  which  were  not  of  formidable  proportions.  Around  the  base 
|  this  conglomeration  of  d6bris  a  heavy  deposit  of  sand  and  clay  has  formed,  inak- 
\  an  impassable  barrier,  which  is  closing  the  canal  gradually  through  the  natural 
kion  of  the  river,  and,  jndging  from  the  present  rate  of  progress,  the  closure  will 
|  complete  in  3  or  4  years.  After  a  careful  inspection  of  the  canal  from  its  mouth 
[  a  point  where  it  divides  into  several  small  branches  a  very  desirable  section 
out  1,200  feet  from  the  mouth  was  selected  as  the  one  most  suitable  for  an  em- 
akment  to  close  the  outlet.    The  favorable  features  it  presents  are  as  follows : 

A  foundation  free  from  stumps,  logs,  etc.,  that  always  prove  fatal  to  levee  em- 

nkment, . 

It  is  the  narrowest  section  between  high  banks;,  has  the  minimum  water  sec- 

l  at  a  stage  at  which  the  closure  will  have  to  be  made ;  and  a  marked  bar  fonna- 

i  is  manifest,  greatly  reducing  the  fill  and  giving  a  stronger  foundation. 

The  banks  practicaUy  are  as  high  as  at  the  mouth. 

The  best  and  most  accessible  material  in  the  vicinity  is  quite  near. 

i  addition  to  these  salient  points,  the  advantage  to  be  derived  from  the  protoc- 

t  the  immense  barrier  of  drift  and  deposit  will  afford  can  not  be  estimated  too 

hly.     The  position  selected  is  as  near  the  mouth  as  practicable,  the  governing 

ditions  bein^  to  obtain  a  section  that  will  be  free  from  logs,  and  at  a  point  where 

i  pressure  of  inflowing  water  will  be  at  a  minimum.    The  bection  was  sounded 

totally  with  a  pole  and  distances  measured  with  steel  tape.    The  total  width  of 

ftioix  from  top  of  high  bank  is  169.7  feet;  the  water  width  at  present  stage  97.5 

t     For  a  space  of  41  feet  an  average  depth  of  8  feet  of  water  was  found,  but  in 

j  spaces  on  each  side  of  this  pool  the  depth  varied  from  0  to  6  feet.    The  high- 

er  mark  of  1890  (the  highest  known)  was  found  to  be  18.5  feet  above  the  water 

ace  November  9.    (H.  W.  1890,  232.15  feet  Cairo  datum.) 

he  following  embankment  is  recommended  for  the  closure  of  this  outlet:  A  Unco 

ing  a  crown  of  10  feet,  to  extend  2  feet  above  high- water  mark.    Outside  and  hi- 

j  slopes  4  on  1.    The  upper  end  of  the  dam  to  be  extended  out  to  the  main  levee 

istance  of  about  1,500  feet,  and  the  lower  end  to  be  extended  to  edge  of  swamp, 

but  1,400  feet.    The  crown  and  slopes  to  be  sodded  and  covered  with  a  thin  layer 

llows  or  other  brush  at  hand,  laid  so  as  to  form  a  light  mattress  to  be  held  in 

j  by  sacks  of  earth.    On  the  river  face  this  mattress  should  be  extended  at  least 

st  beyond  the  base  of  the  levee.    A  structure  of  this  character,  properly  built, 

Id  stand  all  the  pressure  it  would  be  subjected  to ;  but  in  order  to  have  the  views 

he  people  who  reside  in  the  vicinity  of  the  canal,  and  who  are  familiar  with  the 

aeu  of  the  river  at  all  stages  and  its  effect  at  the  canal,  I  invited  Mr.  M.  Hunt 

4  Mr.  T.  J.  Martin  to  go  over  the  ground  with  me  and  discuss  the  merits  of  dift'er- 

\  locations  as  possible  sites  for  the  dam,  and  both  agreed  that  the  site  selected  was 

it  desirable  for  permanence  and  economy  in  building.    The  magnitude  of  the  drift 

I  deposit  makes  it  not  only  impracticable  but  very  undesirable  to  adopt  any  site 

•  the  mouth. 

Estimates. 

i  cubic  yards  main  embankment,  at  20  cents $2, 559. 60 

I  cubic  yards  embankment  for  extension,  at  10  cents 1. 238. 80 

ressing  main  embankment 250. 00 

ection 300.00 

agencies,  protecting  work  during  high  water,  etc 651. 60 

Total 5,000,00 

Bisa  91 123 
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The  20  cent  basis  was  used,  as  local  parties  assured  me  that  they  would  guarantee 
to  do  the  work  satisfactorily  for  that  price.  The  10  cent  estimate  for  extensions  oil 
shore  I  consider  large  enough,  as  they  can  be  made  with  scrapers  and  very  easily. 
The  shore  work  is  important  for  protection  at  high  water,  as  the  local  levee  extends 
to  the  hills  and  no  water  could  reach  the  embankment  from  above. 

Owing  to  the  late  period  when  the  appropriation  was  made  it  was 
thought  best  to  defer  the  work  of  constructing  this  dam  and  the  ap- 
proaches until  after  the  winter  and  spring  floods  had  passed,  in  order  to 
give  plenty  of  time  for  it  to  consolidate;  and  for  this  reason  and  on  ac- 
count of  successive  floods  and  continued  high  water  to  date  nothing 
was  done  to  the  end  of  the  fiscal  year.  It  is  expected  to  commence  the 
construction  by  the  middle  of  August,  and  under  ordinary  conditions  it 
should  be  finished  within  a  month  or  6  weeks  at  most. 

This  work  should  be  regarded  only  as  a  beginning,  and  all  of  the  , 
outlets  which  now  deplete  the  main  river  at  all  stages  should  be  closed 
gradually,  sufficient  intervals  being  allowed  to  give  the  channel  oppor- 
tunity to  adapt  itself  to  the  increased  discharge. 

SURVEY  OF  BED  RIVER  FROM  FULTON,  ARKANSAS,  TO  ATCHAFALAYA 

RIVER. 

PROGRESS  REPORT. 

On  account  of  the  difficulty  in  securing  skilled  men  for  the  grade  o* 
work  required  on  the  survey,  and  the  late  date  on  which  the  appropria- 
tion became  available  after  the  approval  of  the  project  required  by 
law,  it  was  judged  most  economical  to  postpone  the  triangulation  and 
precise  levels  from  Alexandria  to  the  Atchafalaya  until  the  following 
season.  The  survey  party  was  reorganized  under  Assistant  Engineer 
H.  M.  Marshall,  and  employed  on  the  survey  of  Yazoo  Eiver  from 
October  29  to  December  6,  and  then  transferred  to  Shreveport  and 
engaged  on  the  survey  of  the  Cypress  Bayou  and  the  lakes  until  April 
14, 1891.  Upon  the  completion  of  the  field  work  the  party  was  divided, 
one  detachment  being  sent  to  make  additional  cross  sections  of  Red 
Eiver  below  Shreveport  and  connect  with  the  stations  of  former  sur- 
veys of  Little  River  and  Bayou  Pierre  5  and  the  second  detachment  was 
employed  in  connecting  high-water  marks  with  the  level  lines  and 
measuring  the  discharge  of  Red  River  and  outlets  above  Shreveport. 

While  the  flood  of  1890  was  rising  in  Red  River  persons  living  along 
the  banks  were  asked  to  cooperate  with  the  engineers  in  fixing  the 
high-water  line.  About  150  pieces  of  zinc,  lettered  H.  W.  1890,  were 
mailed  to  citizens  living  convenient  to  the  river  between  Fulton,  Ark., 
and  the  Atchafalaya,  who  were  asked  to  nail  them  to  trees  or  buildings 
at  the  extreme  height  of  the  flood,  and  to  send  descriptions  of  the  loca- 
tions and  dates  to  this  office.  About  thirty  notices  were  received,  and 
the  elevations  of  the  marks  have  been  taken  by  level  wherever  the  de- 
tachment was  within  reasonable  distance  of  the  mark.  Other  marks 
have  been  leveled  to  after  inquiry  from  persons  living  along  the  banks 
as  far  downstream  as  Alexandria.  The  discharge  of  eight  outlets  from 
the  west  bank  was  measured  by  floats,  and  that  of  Twelve  Mile  Bayou 
and  Cross  Bayou  taken  with  the  Price  current  meter,  as  also  the  dis- 
charge of  Red  River  above  and  below  them.  These  observations  were, 
made  on  the  spring  rise,  when  the  Shreveport  gauge  was  25  feet. 

The  party  was  then  reduced  to  a  single  small  detachment — the  drafts- 
men and  computers  being  sent  to  the  office  to  work  upon  maps  and . 
notes — and  engaged  in  leveling  to  high-water  marks,  connecting  trian- 
gulation stations  with  gauge  sections,  and  making  discharge  and  sedi- 
ment observations.    The  work  has  progressed  satisfactorily,  the  stags ; 
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of  river  having  been  high  throughout.  Observations  were  taken  for 
10  days  at  each  of  the  following  stations:  On  Red  River  and  the  out- 
lets and  inlets  below  Shreveport,  at  Tones  Bayou,  Loggy  Bayou  (Lake 
Bistenau  and  the  Dorcheat),  Bayou  Wincey  (Bayou  Pierre),  head  and 
foot  of  Cane  River,  and  at  Alexandria.  While  the  discharge  measure- 
ments were  going  on  simultaneous  gauge  readings  were  taken  on 
gauges  set  at  the  two  consecutive  discharge  stations,  the  zeros  set  by 
level  to  the  saine  reference,  Cairo  datum. 

It  would  be  desirable  to  extend  the  system  of  gauges  and  place  them 
at  shorter  intervals,  and  take  observations  through  a  long  period,  so  as 
to  get  data  for  determining  the  slope  corresponding  to  any  stage;  but 
the  limited  appropriation  will  not  permit  so  great  an  expenditure.  The 
observations  taken  will,  however^  be  of  great  value  for  stages  corre- 
sponding to  the  river  heights  during  progress  of  this  work. 

Work  in  the  office  has  x>rogressed  at  a  good  pace.  The  field  sheets 
of  the  survey  of  Upper  Red  River  have  been  made  and  the  final  sheets 
plotted  and  mked  in  outline  and  the  elevations  and  smaller  lettering 
finished.  Eighteen  sheets,  scale  1  :  10,000,  cover  the  distance  from 
Fulton,  Ark.?  to  Shreveport,  La.,  a  distance  of  301  kilometers  (188 
miles),  of  which  six  are  finished  except  the  title,  legend,  and  number- 
ing. Below  Shreveport  all  the  field  sheets  are  ready  for  transfer,  and 
three  final  sheets  have  been  inked  and  are  ready  for  the  topographical 
draftsman.  This  work  has  been  delayed  by  the  draftsman  falling  ill  of 
typhoid  fever,  and  as  it  is  desirable  to  have  the  maps  agree  in  style, 
the  work  will  not  be  resumed  until  he  returns  to  duty. 

All  the  notes  from  Fulton  to  Alexandria,  about  800  kilometers  (500 
miles),  have  been  indexed,  tabulated,  and  reduced. 

The  (puttier  boats  were  overhauled  and  refitted  in  November  and 
December,  in  time  to  be  used  on  the  Cypress  Bayou  survey,  and  were 
then  occupied  by  the  detachments  on  ITpper  and  Lower  Red  River. 
They  are  laid  up  at  Alexandria,  where  the  parties  Mill  be  reorganized  in 
the  autumn,  after  the  sickly  season,  and  when  the  water  is  low.  The 
decision  to  postpone  the  work  was  a  fortunate  one,  as  Red  River  has 
been  visited  by  heavy  rains  since  last  December,  and  kept  at  a  stage 
too  high  to  allow  continuous  work  in  the  field,  and  the  loss  in  organiz- 
ing and  breaking  up  parties  at  intervals,  or  in  working  under  great  dis- 
advantages, has  been  avoided. 

If  the  work  can  be  resumed  by  the  middle  of  September,  it  is  hoped 
that  the  line  from  Alexandria  to  the  Atehafalaya  can  be  covered  before 
Mississippi  River  rises  to  block  the  way  by  back  water,  and  at  least  by 
the  end  of  the  year.  The  country  to  be  surveyed  is  a  very  difficult  one, 
and  not  a  little  cutting  will  be  found  necessary  for  the  lines,  and  after 
reaching  David  Ferry,  some  60  kilometers  (30  miles)  below  Alexandria, 
the  xureeise  levels  may  have  to  be  abandoned  or  carried  around  by 
Avoyelles  Prairie  to  the  Mississippi  to  close  on  the  TL  S.  Coast  Survey 
bench  at  Smithland  and  complete  the  loop. 

To  finish  ,the  survey  on  a  scale  proportional  to  the  importance  of  the 
stream  will  require  an  appropriation  of  $97,000  to  be  applied  as  follows : 

For  800  kilometers  (500  miles)  secondary  triangulation  from  Atehafalaya 

River  to  Fulton,  Ark.,  at  $75  per  kilometer $(30, 000 

Borings  and  transvalley  sections  at  eight  stations 8, 000 

High  and  low  water  discharge,  sediment  observations,  and  gauges 6, 000 

Computation  and  projection  of  maps 5, 000 

500  sets  maps  (*100  sheets  each)  scale  rotanr 15, 000 

Repairs  and  outfit,  quarter  boats,  hire  of  launch,  skiffs,  contingencies,  and 

office  expenses 3, 000 

97,000 
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An  index  map  of  Red  River  Basin  and  a  sheet  giving  the  limits  of 
high  and  low  water  from  Fulton  to  Mississippi  River  are  submitted, 
which  are  worthy  of  attention.  The  map  shows,  a  high-water  navigation 
of  over  1,000  kilometers  (1,000  miles)  exclusive  of  the  Ouachita  system  of 
the  same  amount,  and  a  low- water  navigation  of  800  kilometers  (500  miles) 
except  in  extraordinary  droughts.  The  hydrograph  shows  that  under 
ordinary  conditions  the  slope  should  be  fairly  uniform  at  all  stages,  but 
that  destructive  velocities  must  prevail  at  least  above  medium  stages, 
and  that  caving  banks  must  be  protected  to  preserve  the  regimen  of  the 
the  river.  The  effect  of  Mississippi  floods  is  shown  as  far  as  Black  River, 
the  outlet  for  the  Ouachita  system,  from  which  alone  bad  navigation 
might  be  predicted  in  the  reach  of  some  65  kilometers  (40  miles)  below. 
In  the  absence  of  definite  measurements  at  extreme  stages  the  discharge 
of  both  rivers  may  be  assumed  to  be  equal  and  about  100,000  cubic  feet 
per  second  in  high  water,  dividing  perhaps  200,000  cubic  feet  per  second 
between  the  Mississippi  and  the  Atehafalaya,  according  to  the*  stages 
at  Red  River  Landing,  while  at  low  water  the  discharge  is  too  small  to 
make  a  navigable  channel  into  the  Mississippi. 

With  the  progress  of  the  survey  more  definite  information  will  be 
obtained,  and  the  hydrograph  corrected  and  amended.  All  the  impor- 
tant points  should  be  connected  with  the  common  plane,  the  Cairo  da- 
tum, and  a  profile  made  giving  channel  depths  at  low  water  and  the 
limits  above  high  water  for  the  bottom  chords  of  bridges. 

The  gauge  service  should  be  extended  in  Red  River  Valley,  and  form 
part  of  the  system  of  gauges  required  by  joint  resolution  of  February 
21, 1871.  Those  of  pressing  importance  should  be  established  at  the 
railway  bridge  north  of  Texarkana,  at  Coushatta,  at  or  about  David 
Ferry,  and  the  mouth  of  Black  River.  The  cost  of  this  \*brk  is  esti- 
mated at  81,500  the  first  year  for  gauges,  bulletins,  and  the  pay  of 
observers,  and  $1,500  for  leveling  and  monuments,  and  $1,200  a  year 
thereafter  for  maintenance,  repairs,  and  inspection. 

CYPRESS  BAYOU. 

As  the  work  between  Shreveport  and  Jefferson,  formerly  provided 
for  by  a  special  appropriation,. was  transferred  to  Red  River  by  an  allot- 
ment of  $5,000  in  the  act  of  August  11, 1888,  and  as  it  is  advisable  to 
keep  this  route  open  through  Twelve  Mile  Bayou,  in  order  to  preserve 
what  has  been  gained  by  an  expenditure  of  over  $117,000  by  the  United 
States  and  citizens — whether  or  not  the  construction  of  a  slack-water 
navigation  shall  be  found  practicable — it  is  recommended  that  an  ap- 
propriation of  $5,000  be  made  to  continue  the  removal  of  leaning  trees, 
stumps,  and  logs,  and  to  mark  the  route  through  the  lakes  by  signs  or 
beacons. 

Even  if  boats  should  not  run  between  Jefferson  and  Shreveport  on 
regular  trips,  the  knowledge  that  there  is  a  navigable  channel  for  small 
boats  at  medium  stages  will  be  sufficient  to  keep  railroad  freight 
charges  within  reasonable  limits,  and  thus  benefit  the  people  for  whom 
Jefferson  is  the  market  and  distributing  point. 

GENERAL  REMARKS. 

The  report  of  last  year  laid  down  certain  principles  for  the  improve- 
ment of  Red  River,  and  as  no  action  was  taken  upon  the  estimates  it  is 
thought  important  to  repeat  them,  and  they  are  therefore  given  below 
with  but  slight  amendments,  the  suggestion  of  dividing  the  river,  made 
under  the  head  of  Alexandria,  being  not  inconsistent  therewith. 
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The  permanent  improvement  of  Red  River  offers  a  problem  of  exceeding  difficulty, 
the  solution  of  which  depends  upon  certain  conditions  that  exist  in  no  other  stream 
io  like  degree.  The  most  serious  question  is  the  disposition  of  drift,  which  runs  at 
times  in  such  quantities  as  to  render  navigation  hazardous  by  day  and  impossible 
by  night.  The  river  is  frequently  jammed  in  a  few  hours  with  acres  of  snags  and 
logs;  and  raft  formation  is  prevented  only  by  prompt  service  of  the  snag  boats. 
Should  jams  occur  when  funds  are  exhausted  and  none  expected  for  some  time,  it  is 
probable  that  new  rafts  would  form,  diverting  the  river  from  the  bed  in  which 
thousands  have  been  judiciously  spent,  to  lose  itself  in  the  lowlands  and  bayous, 
destroying  by  the  way  a  fertile  country  that  has  been  reclaimed  from  overflow  by 
the  joint  work  of  the  improvement  and  the  construction  of  levees  by  the  State. 
Should  the  survey  of  Red  Kiver  now  in  progress  to  the  Atchafalaya  indicate  that  a 
slack-water  system  is  feasible  and  for  the  best  interests  of  navigation,  the  question 
of  drift  would  assume  larger  proportions,  possibly  even  prohibitory.  'There  can  be 
little  doubt  that  it  would  forbid  the  general  application  of  any  existing  system  of 
movable  dams;  and  even  with  fixed  dams  the  question  remains  a  serious  one.  Some 
means  would  have  to  be  devised  to  catch  drift,  keep  it  out  of  the  channel  way  and 
locks,  and  this  would  necessitate  very  long  guard  walls,  with  traveling  cranes  to 
handle  heavy  timber.  Possibly  a  combination  of  two  systems  might  be  made,  giving 
a  drift  pass  to  be  closed  by  heavy  shutters,  bear  trap,  or  other  device  drawn  from  tho 
best  experience  on  such  work. 

An  open  river,  however,  even  with  occasional  detentions  in  low  water,  is  to  be 
preferred  to  any  slack-water  system  with  detentions  at  every  lock, if  it  can  be  made 
to  give  generally  a  fair  navigation  throughout  the  year  at  a  reasonable  cost,  and 
its  permanency  secured  by  a  moderate  percentage  for  maintenance.  The  importance 
of  the  subject  can  be  judged  best  by  referring  to  the  map  of  the  country  drained  by 
Red,  Ouachita,  and  tributary  streams.  Cheap  transportation  for  the  entire  valley 
west  of  Mississippi  and  south  of  the  Arkansas  is  possible  only  through  the  mouth  of 
lied  River  to  the  port  of  New  Orleans  and  the  sea. 

Whatever  plan  shall  be  adopted  for  improving  the  main  rivers,  or  even  if  the  work 
of  giving  an  assured  reasonable  navigation  in  Red  River  to  Shroveport  and  beyond 
be  delayed  for  a  time,  there  are  certain  general  principles  to  be  followed,  if  only  to 
save,  till  that  time  comes,  what  has  been  gained,  or  to  prevent  the  river  closing. 
Theseprinciples  are  stated  in  natural  sequence,  as  follows : 

1.  Tne  systematic  clearing  of  the  banks  for  some  distance  back  far  beyond  the 
limits  of  tins  district.  It  is  cheaper  to  remove  the  source  of  drift  than  to  dispose  of 
drift;  and  the  benefit  to  navigation  is  immediate. 

2.  An  efficient  snag  boat  service  for  general  work,  patroling  the  river,  preventing 
jams,  removing  logs  and  snags  from  the  channel  and  banks,  and  dredging  tow-heads 
and  obstinate  shoals.  Here,  again,  the  benefit  is  immediate.  A  permanent  appro- 
priation of  not  less  than  $25,000  a  year  is  needed  for  this  purpose. 

3.  Extending  the  scope  of  the  survey  to  embrace  the  whole  valley.  This  is  neces- 
sary to  the  proper  study  of  this  river  and  tributaries,  and  to  furnish  all  the  informa- 
tion required  to  decide  upon  a  system  of  improvement  and  to  locate  its  elements. 

4.  Construction  of  a  substantial  system  of  levees  to  restrain  the  greatest  floods, 
either  alone  or  in  partnership  with  the  riparian  States. 

5.  Closing  gradually  every  outlet  through  which  the  main  streams  are  depleted 
at  various  stages  above  low  water. 

6.  Fixing  caving  banks  to  confine  the  main  stream  to  the  channel  selected  for  it. 

7.  To  exercise  a  watchful  care  from  first  to  last  to  prevent  injury  to  the  regimen 
of  the  streams  by  cut-offs  or  outlets,  and  to  keep  the  building  of  bridges  within 
reasonable  bounds. 

Ordinarily,  fixing  caving  banks  should  precede  levee  building  and 
closing  outlets,  but  as  the  banks  are  reasonably  stable  for  a  consider^ 
able  part  of  Red  River,  and  as  the  object  is  to  get  an  improved  naviga- 
tion without  unnecessary  delay,  revetment  is  placed  after  them,  The 
surest  and  cheapest  way  to  get  the  benefit  of  levees  in  concentrating 
the  flood  waters  is  to  join  the  States  and  aid  them  in  restoring  ami 
completing  their  levees.  The  estimates  for  levee  construction  are  for 
completing  lines  in  Louisiana  projected  by  the  State  engineer.  Other 
lines  will  be  laid  down  in  Louisiana  and  Arkansas  after  the  survey 
shall  have  been  completed  to  the  Atchafalaya.  The  closure  of  the  oufr 
lets  may  be  accomplished  as  part  of  the  levee  work  when  the  lines  &re 
conveniently  near. 
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DETAILED  ESTIMATES. 

Plant.    ' 

Fiatboat  with  steam  power  and  crane  or  shears,  cabin,  and  outfit $3, 000 

Two  dump-scows  for  dredge 3, 500 

Pile  driver  with  steam  hammer  and  jet 3, 500 

Small  towboat  and  tender,  steel  hull 15, 000 

Skiffs,  rigging,  tools,  etc A.» 2,000 

,  Service  of  plant* 

Expenses  of  snag  and  tow  boats 25,  OOO 

Expenses  of  dredge 5, 000 

Expenses  of  chopping  parties 7,  OOO 

Excavation  of  rock  and  straightening  channel  at  Alexandria 5,  000 

Removing  obstructions  in  Cypress  Bayou 5, 000 

Care  of  plant. 

Wages,  subsistence,  and  supplies  for  fleet 3  000 

Regular  and  extraordinary  repairs 4, 000 

Construction. 

Repairing  and  enlarging  the  State  levees  by  joining  with  the  State 
engineers  and  levee  boards  for  the  pnrpose  of  confining  the  waters 
of  Red  River  to  the  adopted  channel,  thereby  improving  and 
giving  ease  and  safety  to  the  navigation  of  the  river,  cubic  yards 
estimated  as  follows : 

Caddo  district  above  Shreveport 50, 000 

Caddo  district  below  Shreveport , 270, 000 

dossier  district  below  Shreveport 300.  000 

Bossier  district  above  Shreveport , .     30, 000 

Rapides  district,  from  Alexandria  to  Avoyelles  Prairie 140,  000 

Tofal  cubic  yards,  at  20  cents , . , 790, 000  $158,  000 

Cloning  onthta, 

Pooley  and  Red  Bayou , . , , .  4, 000  . 

Cottonwood  Bayou -...:,  7, 000 

Cpwhide  Bayou '. 4. 000 

Tones  Bayou 20,000 

Choctaw  Bayou 3, 000 

graining  iiuponnded  water  from  Choctaw  Bayou  by  canal  to  Bayou  dea 

(Slaizes,  or  otherwise \ .... .  10,000 

Ganges. 

Establishing  gauges  and  pay  of  observers , , , , , . .        1, 500 

Reveling  and  monuments , , , . . 1, 500 

tfnrvey*. 

Completing  survey  of  Rod  River  according  to  approved  projecl.  including 
triangulatiou,  trans  valley  sections,  borings,  and  publication  of  maps  on 
full  scale .' 97,000 

Jjocal  surveys  and  examinations  of  caving  banks  for  revetment  work 3, 500 

Administration. 

Office  expenses,  stationery,  mileage,  and.  contingencies 3, 500 

Assistant  engineers,  draftsmen,  inspection,  and  transportation 4, 000 

m  ■ 

Total J 400,000 
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Money  statement. 

July  1, 1890,  balance  unexpended. $13,236.33 

Amount  appropriated  by  act  approved  September  19, 1890 128, 000. 00 

141,236.33 
June  30, 1891,  amount  expended  during  fiscal  year 36, 831. 39 

July  1, 1891,  balance  unexpended 104,404.94 

July  1,  1891,  outstanding  liabilities 429.46 

July  1,  1891,  balance  available 103,975.48 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  400, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

The  amounts  expended  during  the  fiscal  year  ending  June  30, 1891,  were  as  follows : 

For  general  improvement,  repairs,  care  of  plant,  etc $29, 346. 36 

For  Cypress  Bayou,  etc 285. 94 

For  examination  and  survey  of  the  Little  River  below  Scopini  Cut-off. . .      2, 323. 99 

For  examination  of  Sale  and  Murphy  Outlet 101.20 

For  the  survey  of  Red  River 4,773.90 

Total 36,831.39 


COMMERCIAL  STATISTICS. 

In  the  past  fiscal  year  Red  River  was  navigable  between  Shreveport  and  the  mouth 
during  July,  and  from  October  1  to  June  30.  During  August  and  September  th« 
river  was  at  a  very  low  stage,  and  for  part  of  that  period  Montgomery,  161  miles 
below  Shreveport  and  52  above  Alexandria,  was  the  head  of  navigation.  Between 
Shreveport,  La.,  and  Fulton,  Ark.,  the  river  was  navigable  from  November  6  to  May 
Itii&nd  from  Shreveport  to  Garland,  for  small  steamers,  the  entire  year. 

The  following  steamboats  were  engaged  in  the  Red  River  trade  during  the  year : 


VaQev  Queen  .. 

Garland 

HaHette 

John  D.  Scully. 


i 


410.83 
261.42 
265.00 
285. 70 


Feet.   Ft.   Ft. 
190.6,35.8   5.6 


162.0 
161.0 
215. 0 


30.  Oj  4.8 

30.5  4.5 

34. 6  4.  5 


Sat  F.  Dortch 302.88   164.028.8j  3.5 

i       ;       j     ! 

Friendly 66.70J  120.0j26.6j  3.3 


K.  B.  Wheelock 254. 49| 

C.  E.  Sattcrlee 254.49, 

BefleCrooks 78.43 

Marco [  43.9 

John  Gilmore 503.9 


160. 0  30.  0|  4. 9 
162. 030.0)  4.5 

91.0J22.0'  3.0 

104. 319.  OJ  2.6 

183. 034. 0   6.0 


Draft. 


to 

3 


Ft.in. 
2  6 
2  0 
2  0 
2    0 


0    11 


1  6 
(*) 
(*) 


■I 


3    0- 

(*; 
(* 


10 
28 
18 

4 
43 
41 

?8 


Between  what  places. 


Shreveport  and  New  Orleans 

..-.do.f:. 

.--.do 

...do 

....do 

Shreveport,  Gilmer,  and  Gar- 
land   

Shreveport  and  Jefferson 

do 

Shreveport,  Gilmer,  and  Gar- 
land   

Fulton  and  Lane  sport 

Shreveport  and  Alexandria . . 
do 

Fulton  and  Garland 

Fulton  and  Laneaport 

Shreveport  and  Garland 

5  Knox  Point  and  Mouth  Black 
{    JEttver 


Kotk<— AH  Btern-wheel  steamboats. 


*  Not  reported. 


JI 


850 
630 
880 
260 
72 

230 
60 
130 

120 


998 
998 
63 
130 


Digitized  by  LjOOQIC 


3960   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  freights  by  river  are  given  below,  with  a  comparison  with  the  2  years  pre- 
ceding: 


• 

Articles. 

1890~'91. 

1889-'90. 

1888~'80. 

Cotton 

Tont. 

21, 613 

12,249 

212 

38 

16,523 

81 

Tont. 
18,838 
14,140 
35 

Tons. 
12,593 
11,975 
97 

TTidfW  and  qlrillft   ,        

Live  stock - 

32 

Lumber '. 

4,519 
58 

Staves * 

Stone 

4,600 

Cotton-seed  meal - 

10,000 
2,719 

Sundries  -  . .-  - r 

136 

873 

Total  down  freight 

63,435 
30,051 

37,726 
28,650 

29,670 
19,760 

Return  freights • 

Total 

93,486 

66,376 

49,450 

Estiniafc'vl value -, . - , ,. . . , , . .  .-,.,„..- ,..T* 

$9,185,000 

$6,820,310 

$5, 370, 000 

In  addition  to  the  above :  From  Ouachita  River,  entering  Red  River  at  month  of 
Black  River,  221,191  tons.    The  value  of  which  is  estimated  to  be  $9,130,000. 
The  following  table  shows  the  receipts  and  shipments  of  cotton  at  Shreveport,  La. : 


1890-'91. 


1889-'90. 


1888-'89. 


Source  of  receipts : 

By  rail 

By  wagon 

By  river 

Warehouse  receipts 

Shipments : 

By  Texas  and  Pacific  Railroad 

By  Vicksburg,  Shreveport  and  Pacific  Railroad 

By  Sbrcvoi>ort  and  Houston  Railroad 

By  St.  Louis  and  Southwestern  Railroad 

By  river  to  New  Orleans 

Total 


Bales. 
89,890 
87,723 
14,836 


Bala. 
25,476 
40,026 
8,897 


Bales. 
30,331 
35,450 
12,368 


92,449 


74,402 


78,148 


23,311 
15,564 
13,860 
15,039 
19,218 


23,690 
20,813 
12,529 
8,820 
8,412 


20,582 

24,029 

494 

24,123 

8,956 


86,992 


74,264 


78,184 


The  water  route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  through  the  lakeB  and 
Cypress  Bayou,  was  navigable  from  December  1  to  the  end  of  the  fiscal  year.  The 
number  of  trips  made  by  steamboats  is  given  in  the  list  of  boats  above,  and  the 
freights  reported  were  as  follows : 


Freights. 

1890-'91. 

1889-'90. 

T*mt. 
625 

900 

83,400 

1,825 

Tons. 
200 

25 

(*) 

•5,050 
700 

225 

Return  freights - - 

3,300 

Total  freights 

85, 750 
"$748T0O0" 

3,523 

$304, 325 

*Not  reported. 

The  competing  routes  of  transportation  for  the  trade  of  the  Red  River  Valley 
below  Fulton,  Ark.,  are  m  follows:  The  river  is  crossed  by  the  St.  Louis,  Iron 
Mountain  anil  Southern  Railway,  at  Fulton,  Ark.,  by  the  St.  Louis  and  South- 
western Railway  (Cotton  Belt  Route),  at  Garland,  Ark.,  and  by  the  Vicksburg, 
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Shreveport  and  Pacific  Railroad  at  Shrcveport,  La.,  and  a  branch  of  the  Cotton  Belt 
System  from  Lewisville,  Ark.,  8  miles  east  of  Garland,  runs  parallel  to  the  river  to 
Shreveport.  The  Texas  and  Pacific  Railway  runs  nearly  parallel  to  the  river,  and 
touches  at  Alexandria,  Boyce,  Shreveport,  and  other  points  on  the  main  river,  and 
at  Jefferson,  Tex.,  on  Cypress  Bayou,  and  connects  at  Texarkana,  Ark.,  with  the  Cot- 
ton Belt  and  St.  Louis,  Iron  Mountain  and  Southern.  This  railroad  has  a  steamboat 
liue  on  Red  River  between  Alexandria  and  Shreveport,  La.  Morgan's  Louisiana  and 
Texas  Railroad,  a  branch  of  the  Southern  Pacific,  runs  from  Alexandria  to  the  main 
line.  Shreveport  is  the  eastern  terminus  of  the  Shreveport  and  Houston  Railroad. 
The  Houston,  Central  Arkansas  and  Northern  Railroad,  a  branch  of  the  Missouri 
Pacific  System,  is  constructing  a  bridge  at  Alexandria,  and  two  projected  lines  con- 
template crossing  at  the  same  place.  Jefferson,  Tex.,  at  the  head  of  navigation  on 
Cypress  Bayou,  has  transportation  by  the  Missouri,  Kansas  and  Texas  Railway  in 
addition  to  the  Texas  and  Pacific  Railway  mentioned  above. 


V2. 
IMPROVEMENT  OF  RED  RIVER  ABOVE  FULTON,  ARKANSAS. 

An  examination  of  Bed  Eiver  above  Fulton,  Ark.,  was  made  in  1884, 
in  accordance  with  the  requirements  of  river  and  harbor  act  approved 
July  5,  1884,  and  the  plan  recommended  for  its  improvement  contem- 
plated removal  of  snags  and  drift,  etc.,  to  secure  safer  high-water  navi- 
gation between  Fulton  and  the  mouth  of  Kiamichi  Eiver,  Indian  Terri- 
tory. (Report  Chief  of  Engineers,  1885,  pages  1617-1627.)  This  part  of 
the  river  is  138  miles  long. 

The  estimated  cost  of  putting  this  stretch  of  river  in  fair  condition 
for  navigation  at  high  stages  was  $10,000,  if  expended  in  one  season's 
operations.  In  the  last  annual  report  $2,000  additional  was  asked,  to 
be  applied  to  going  over  and  completing  the  work. 

The  appropriations  have  been  as  follows: 

By  act  of— 

August  5, 1886 $7,000 

August  11, 1888 3,000 

September  19, 1890 2,000 

Total  amount  appropriated 12, 000 

In  the  fiscal  year  1887  the  hand-propelled  snag  boat  Harry  Breck,  with 
steam  capstan,  was  built  at  Fulton  at  a  cost  of  $4,000,  aud  during  the 
succeeding  2  years  this  boat  was  employed  in  removing  obstructions 
until  the  funds  were  exhausted. 

The  improvement  was  carried  on  under  the  direction  of  Gapt.  H.  S. 
Taber,  Corps  of  Engineers.  In  December,  1888,  after  the  appropriation 
had  been  expended,  he  transferred  the  snag  boat  Breck  to  this  district 
for  temporary  use  in  Red  River  below  Fulton;  and  in  November,  1890, 
the  work  of  improving  Red  River  above  Fulton  was  transferred  to  my 
charge.  Under  authority  of  the  Chief  of  Engineers  the  snag  boat  was 
sold  to  the  work  of  improving  Red  River,  Louisiana  and  Arkansas,  for 
$1,500,  and  this  amount  applied  to  the  removal  of  obstructions  above 
Fulton,  in  connection  with  the  appropriation  of  September  19, 1890. 

Operations  during  the  fiscal  year  ending  June  30, 1891,  were  as  fol- 
lows: 

The  United  States  snag  boat  C.  W.  Howell,  M.  B.  Lydon,  master,  had 
l>een  working  in  the  river  below  Fulton,  reached  that  place  January  14, 
and  continued  upstream.  On  arriving  at  the  Texarkana  and  Fort.  Smith 
Kailroad  Bridge,  24  miles  above  Fulton,  January  15,  the  channel 
through  the  draw  was  found  jammed  with  drift  and  the  draw  \ner 
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careened  toward  the  left  channel.  The  Howell  cleared  the  jam  and 
worked  up  stream  to  5  miles  above  Mill  Creek  and  45  miles  below  Kia~  * 
michi.  By  that  time,  January  22,  the  water  was  falling  rapidly,  with 
about,3J  feet  on  the  bars,  and  the  boat  returned  and  worked  in  the  20 
miles  above  Fulton.  The  1st  of  February  the  rivter  commenced  rising, 
and  the  Hoicett  was  sent  to  Shreveport  to  "tow  the  BrecTc  to  Kiamichi  if 
possible.  The  boats  started  upstream  February  5,  and  February  10  the 
Break  was  dropped  at  Joiner  Ferry  Bar,  1  mile  above  Cook  Landing, 
Ark.,  and  38J  miles  above  Fulton,  the  water  having  fallen  so  rapidly 
that  the  Howell  could  go  no  farther  with  safety.  February  22  another 
rise  set  in,  and  the  Hoioell  worked  up  to  within  30  miles  of  the  mouth  of 
Kiamichi  before  the  fall  was  sufficient  to  necessitate  turning  back.  On 
the  way  down  the  Howell  towed  the  Breck  back  to  Fulton,  reaching  that 
place  February  27. 
The  following  is  a  summary  of  the  work  done  by  the  Howell: 


_  ■  pulled 272 

Stumps  pulled 1 

Logs  removed  from  channel 684 

Jams  removed 1 

Side  qams  removed 5 

Leaning  trees  cut : Ill 

Towing  snag  boat  Breck  from  Fire  Point,  Louisiana,  to  Joiner  LYirv,  Arkansas,  and 
from  Texarkana  and  Fort  Smith  Railroad  Bridge  to  Fulton,  Ark. 

The  hand-propelled  snag  boat  Breck,  W.  W.  Moore,  overseer,  com- 
menced work  at  Rosebaugher  Landing,  Texas,  February  11,  and  con- 
tinued upstream  10  miles  to  Saunderson  Landing,  Arkansas,  whereopera- 
tions  were  suspended  February  24.  The  boat  started  downstream  on 
the  latter  date,  but  was  delayed  by  high  winds  until  overtaken  by  the 
Howell.  The  Breck  removed  40  snags,  doing  some  heavy  work,  but  it 
has  not  been  found  economical  to  use  the  boat  for  this  class  of  obstruc- 
tions, as  it  is  better  adapted  for  clearing  the  banks  and  removing  shore 
snags. 

The  work  of  the  past  year  practically  completed  the  project  for  this 
improvement,  and  has  been  commended  by  the  steamboat  men.  The 
obstructions  were  of  the  heaviest  kind,  consisting  principally  of  large 
snags  and  piles  Qf  drift,  which  forced  the  river  out  of  its  natural  chan- 
nel and  made  navigation  difficult  and  dangerous.  A  fair  steamboat 
channel  for  high-water  navigation  was  cleared  by  the  Howell  to  within 
30  miles  of  the  upper  limit,  as  far  as  the  boat  was  able  to  go  on  the  stage 
of  water,  and  it  was  intended  that  the  Breck  should  work  over  the  upper 
portion  before  it  was  found  impracticable  to  tow  the  boat  that  far  up. 
This  part  of  the  river  is  navigable  by  the  smallest  boats,  and  during 
high  stages  only.  Lanesport,  Ark.,  near  the  Indian  Territory  line,  74 
miles  above  Fulton,  usually  is  considered  the  upper  limit  of  navigation, 
but  boats  make  occasional  trips  to  Kianiiehi  on  the  highest  stages  of 
river.  Below  the  Kiamichi  Red  River  has  no  tributary  of  consequence 
except  Little  River,  which  enters  the  main  stream  2  miles  above  Fulton. 
The  oscillations  are  so  rapid  that  frequently  boats  can  run  in  one  direc- 
tion only  on  a  single  rise,  and  have  to  regulate  their  trips  by  the  quan- 
tity and  duration  of  rainfall  in  the  upper-river  country. 

The  banks  are  covered  with  trees  constantly  caving  or  sliding  into 
the  river,  and  if  the  removal  of  obstructions  from  the  channel  were  con- 
tinued, and  the  timber  cleared  from  the  banks  to  stop  further  accumu- 
lations, navigation  would  be  safer  and  there  would  be  less  drift  to 
contend  with  in  the  river  below  Fulton,  but  it  is  doubtful  if  the  boating 
period  would  be  lengthened  or  the  upper  limit  extended. 
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I  recommend  one  of  two  courses  in  regard  to  this  part  of  Red  River; 
either  that  no  further  work  be  done  in  it  until  there  shall  be  a  pressing 
demand  for  a  considerable  improvement  from  Fulton  upward,  including 
little  River,  both  to  gain  a  better  and  longer  period  of  navigation  and 
to  help  drain  the  adjacent  lands;  or  else  that  a  liberal  amount,  say  not 
less  than  $10,000,  shall  be  given  In  a  single  appropriation  to  allow  the 
systematic  clearing  of  the  banks  and  removal  of  logs  from  the  channel 
way  to  permit  the  bottom  to  scour.  In  no  other  way  can  the  money  be 
expended  economically  or  any  appreciable  results  obtained.  The  cost 
of  organization  and  administration  will  be  about  the  same  for  a  small 
appropriation  as  for  a  large  one,  and  the  cost  of  getting  the  plant  to 
the  scene  of  operations  and  returning  it  to  the  fleet  or  other  work  will 
reach  together  nearly  $1,000.  The  estimate  is  submitted  with  the  idea 
of  sending  all  of  the  snag  boats  in  lied  River  to  work  together  under 
one  management  just  as  soon  as  the  spring  floods  begin  to  subside,  the 
snag  boats  to  be  employed  on  the  wrack  heaps  and  heavy  obstructions, 
and  the  chopping  parties  to  clear  the  banks,  so  that  all  loose  stuff  shall 
go  out  on  the  first  and  succeeding  rises.  This  will  allow  about  6  weeks 
to  2  months'  work  of  the  snag  boats,  the  lightest  draft  boat  being  kept 
perhaps  somewhat  longer,  and  the  boat  with  the  chopping  party  con- 
tinuing on  downstream  on  bank  work  and  small  jams.  About  $1,000 
shoyld  be  held  in  reserve  to  send  a  snag  boat  over  the  whole  the  fol- 
lowing season  to  dislodge  heavy  drift  and  pick  up  channel  snags. 

Nothing  was  known  in  this  office  about  tlieTexarkana  and  Fort  Smith 
Railroad  Bridge,  already  mentioned,  until  the  snag  boat  Howell  went 
above  Fulton  in  January.  It  appears,  however,  that  a  charter  had  been 
granted  by  Congress  with  the  usual  conditions,  and  the  builders  assert 
that  plans  were  sent  to  the  Secretary  ot  War  before  construction  was 
undertaken.  No  surveys  or  plans  were  submitted  to  Captain  Taber, 
but  the  promoters  of  the  railroad  wrote  to  him  before  the  charter  was 
granted,  after  wiiich  he  was  unable  to  get  any  information  on  the  sub- 
ject, probably  because  the  project  was  abandoned  for  several  years. 
Complaint  having  been  made  that  the  bridge  would  obstruct  naviga- 
tion, I  made  an  examination  of  the  river  and  bridge  at.  the  point  of 
crossing,  and  directed  the  president  of  the  company  to  prepare  a  map 
and  plans,  which  have  not  yet  been  submitted,  owing  to  continued 
floods  in  the  upper  river.  It  is  probable  that  deflecting  dikes  placed 
about  half  a  mile  above  the  bridge  will  divert  the  channel  under  the 
draw  span,  so  as  to  give  reasonably  safe  passage  for  any  boat  that  can 
navigate  this  part  of  the  river. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $2, 000. 00 

Amount  received  from  sale  of  snag  boat  Urcck 1,  500. 00 

3,  500. 00 
June  30, 1891,  amount  expended  during  fiscal  year 3, 273. 82 

July  1, 1891,  balance  unexpended 226.18 

July  X,  1891,  outstanding  liabilities 1. 07 

July  1, 1891,  balance  available 225. 11 

(  Amount  that  can  be  profittably  expanded  in  fiscal  year  ending  June  30, 1893    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Digitized  by  LjOOQIC 


1964      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


COMMERCIAL  STATISTICS. 


This  part  of  Red  River  was  navigable  in  the  past  fiscal  year  for  small  boats  from 
the  latter  part  of  August  to  the  middle  of  April. 

List  of  boats  engaged  in  trade. 


Hame. 


Friendly 

Belle  Crooks. 
Dell  Taylor*. 


Class. 


Stern-wheel 
steamboat . 

...do 

...do 


66,76 
78.43 


Feet. 


Ft. 


120.0  26.6 
91. 022. 0 


Draft. 


Ft.in. 
0    11 


16  3 


Ft.in. 
3      0 


Fulton  and  Lanesport, 
Ark. 

...do 

."..do 


130 


*Fulton  and  Little  River,  towing  timber;  no  further  information  obtainable. 
Summary  of  freights  carried  during  the  year. 


Tons. 


Cotton 

Cotton  seed 

Lumber 

Provisions 

Grain 

MisoeUaneous 

Total 

Estimated  value  (in  round  numbers) 


I 


774 
353 
244 
334 
418 
100 


2,223 
$265,000 


The  river  from  the  mouth  of  Kianiichi,  the  upper  limit  of  improvement,  to  Fulton 
is'paraUeled  by  a  branch  of  the  Texas  and  Pacino  Railroad  from  Texarkana  to  Paris, , 
Tex.,  connecting  at  the  latter  place  with  the  St.  Louis  and  San  Francisco  Railroad, 
which  crosses  Red  River  at  Arthur,  Tex.,  above  the  head  of  navigation.  The  Tex- 
arkana and  Fort  Smith  Railway  (under  construction)  crosses  the  river  about  10  miles 
north  of  Texarkana,  and  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  crosses 
at  Fulton. 


v3. 

IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS  AND  LOU- 
ISIANA. 

Ouachita  (the  Indian  name  for  black)  Biver  hasits  source  in  Polk  County, 
Ark.,  in  the  Ouachita  Mountains,  and  following  an  irregular  course  flows 
in  a  general  southeasterly  direction  through  Arkansas  and  Louisiana 
until  joined  by  Tensas  and  Little  rivers  at  Trinity,  La.  Below  this 
junction  it  is  known  as  Black  Eiver  and  flows  in  a  southerly  direction, 
entering  Red  River  about  40  miles  above  its  mouth.  The  entire  length 
of  Ouachita  River  is  about  500  miles  and  Black  River  is  47  miles  long. 

Examinations  were  made  by  the  United  States  in  1871  and  a  project 
submitted  for  temporary  improvement,  from  Arkadelphia  to  the  moutb, 
by  the  removal  of  snags  and  by  dredging  at  the  worst  bars,  at  an  esti- 
mated cost  of  $98,300  (334-346,  Report  Chief  of  Engineers,  1871).  Work 
was  commenced  the  same  year.  In  1871-'72  a  survey  from  Camden, 
Ark.,  to  Trinity,  La.,  was  made,  the  report  on  which  recommended  im- 
provement by  locks  and  dams  (367-374,  Report  Chief  of  Engineers,  1872), 
and  a  contract  was  made  for  timber  for  foundations  of  three  locks.    lu 
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February,  1873,  the  maps  and  notes  of  the  survey  were  reviewed  by  ajtoard 
*nd  a  new  survey  was  ordered  by  the  Department,  which  was  finished  in 
1874.  In  view  of  the  cost  of  slack  water  navigation,  as  compared  with 
the  business  reported,  it  was  considered  inexpedient  to  go  on  with  the 
fonstraction  of  locks  and  dams,  and,  upon  the  recommendation  of  the  offi- 
cer in  cbarge,  the  work  was  suspended  and  the  funds  applied  to  the  con- 
struction* of  a  snag  boat  to  be  used  in  the  removal  of  obstructions,  wrecks, 
leaning  timber,  etc.,  and  in  the  improvement  of  shoal  places  by  dikes  ana 
dredging.  This  is  essentially  the  approved  project  under  which  oper- 
ations have  been  carried  on  since  1874  between  Camden,  Ark.,  and  the 
mouth  of  Black  Eiver,  a  distance  of  341  miles. 

Xo  estimates  of  cost  are  given,  as  the  nature  of  the  work  requires 
that  it  be  continuous.  (Reports  Chief  of  Engineers,  1874,  Part  I,  page 
352:  1884,  page  1386;  1887,  page  1487;  and  1889,  page  1631.) 

The  appropriations  have  been  as  follows: 

By  aet  of— 

March  3, 1871 $51,000 

June  10,  1872 100,000 

March  3, 1873 60,000 

August  14.  1876 12,000 

June  18, 1878 10,000 

Harch3, 1879 10,000 

June  14,  1880 8,000 

March  3, 1881 12,000 

August  2,  1882 12,000 

July5, 1884 15,000 

August  5,  1886 17,500 

August  11,  1888 20,000 

September  19,1890 15,000 

Total  amount  appropriated 342, 500 

The  amount  expended  under  the  present  project  to  June  30, 1890,  was 
1206, 737.24.  The  iron-hull  snag  boat  0.  O.  Wagner  was  purchased  for 
tbfc  work  in  1875,  and  repaired  with  new  -^-inch  steel  bottom  in  1886, 
and  the  small  wooden  steamer  Hooker  was  purchased  in  1888  and  fitted 
up  for  light  snagging  in  Ouachita  and  tributaries.  The  work  done 
consisted  principally  of  removing  snags  and  logs  and  tree  slides  from 
the  channel  and  cutting  leaning  timber.  Besides  the  removal  of  ob- 
structions, an  increased  depth  was  gained  at  some  of  the  shoals  by  the 
construction  of  stone  and  brush  wing  dams. 

In  the  fiscal  year  ending  June  30, 1891,  operations  were  as  follows: 

On  August  6  the  snag  boat  Hooker,  Watkins  Decker  master,  left 
Monroe,  La.,  and  removed  tree  slides  in  Pargoud  Bend,  a  short  distance 
below.  On  completion  of  this  work  the  boat  continued  down  to  Cata- 
houla Shoals,  where  it  was  used  by  the  survey  party,  and  later  at  Alex- 
andria, La.,  after  which  it  was  laid  up  at  the  latter  place  until  the 
appropriation  of  September  19  was  made.  As  soon  as  the  bill  became 
a  law  some  minor  repairs  were  made,  and  October  12  the  boat  proceeded 
to  the  mouth  of  Black  Kiver  and  commenced  removing  obstructions. 
Work  was  continued  upstream  to  Monroe,  where  the  boat  was  laid  up 
November  17  on  account  of  high  water.  Operations  consisted  chiefly 
of  the  removal  of  tree  slides,  which  in  some  cases  extended  entirely 
across  the  stream. 

The  following  is  a  summary  of  the  work  of  the  Hooker: 


_  \  removed  from  channel 241 

Stumps  removed  from  channel 35 

Side  jams  removed '         2 

Shore  snags  and  stumps  removed 214 

Leaning  trees  removed 193 

Trees  girdled 1,119 
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The  choppiug  party  which  had  been  employed  011  the  river  above  Cam 
den,  Ark.,  reached  that  place  November  4,  and  November  5  commence! 
work  on  the  river  below.  Operations  were  carried  downstream  to  New- 
port, Ark;,  23f  miles  below  Camden,  where  they  were  suspended  Jaim 
ary  1  by  liigh  water.  To  the  latter  part  of  May  the  river  was  at  toe 
high  a  stage  for  work,  but  by  June  1  it  had  fallen  sufficiently,  and  on 
that  date  the  chopping  party  was  reorganized,  and  at  the  end  of  the 
year  operations  had  progressed  down  to  Millers  Bluff',  32  miles  below 
Camden.  The  work  of  this  party  consisted  of  cutting  all  overhanging: 
timber  on  the  points  and  in  the  bends  into  short  lengths,  girdling  trees, 
and  removing  snags  as  far  as  practicable  with  explosives  and  hand 
capstan.  Operations  were  conducted  under  the  supervision  of  Over- 
seer John  T.  Burkette,  who  reports  the  following  work  done: 

Snags  removed  from  channel 1,  033 

Shore  snags  removed 1,  417 

Leaning  trees  removed 20.  849 

'frees  girdled 8,910 

Logs  on  banks  cut  up 1,  681 

Square  yards  willows  and  brush  cut 6,  767 

Lineal  ieet  brush  dams  built 250 

The  snag  boat  Howell,  M.  B.  Lydon  master,  was  sent  from  Skreve- 
port  downstream  to  the  mouth  of  Red  River  the  early  part  of  June,  and 
June  12  entered  Black  River.  Black  River  and  the  lower  part  of 
Ouachita  were  too  high  for  advantageous  work,  and  as  the  water  was 
falling  rapidly  the  boat  proceeded  upstream  as  far  as  possible.  On 
reaching  Rock  Row,  just  above  the  mouth  of  D'Arbonne  and  17J  miles 
above  Monroe,  June  15,  there  was  but  A  feet  of  water  on  the  bar  and  the 
pilot  reported  that  it  would  be  unsafe  to  go  farther  upstream  on  a  fall- 
ing river.  The  boat  worked  back  to  Columbia,  59  miles  below  Monroe, 
but  on  the  17  th  of  June  a  rise  set  in  and  the  boat  rounded  to  and  worked 
up  to  1  mile  above  Ouachita  City,  201£  miles  above  the  mouth  of  Black 
River.  June  24  the  Howell  started  back  downstream  and  at  the  end  of 
the  fiscal  year  had  worked  down  to  Log  Town,  23J  miles  below  Monroe, 
All  the  snags  in  sight  were  removed  and  the  sweep  chain  was  used  for 
removing  hidden  obstructions.  The  draw  of  the  railroad  bridge  at  Mon- 
roe was  cleared  of  a  small  sunken  barge,  snags,  and  railroad  iron.  The 
following  is  a  summary  of  the  work  reported : 

Snags  putted 126 

Stumps  pulled 33 

Shore  snags  cut 96 

Leaning  trees  cut 1, 182 

Wreck  removed  (small  bargo) 1 

Work  with  the  Howell  will  be  continued  down  to  the  mouth  of  Black 
River,  and  the  chopping  party  in  the  upper  part  of  the  river  will  con- 
tinue operations  downstream  as  long  as  they  can  be  pursued  to  advan- 
tage, and  it  is  believed  that  it  will  be  able  to  reach  the  Arkansas  and 
Louisiana  line,  or  possibly  Monroe,  before  high  water  sets  in. 

As  the  snag  boat  Wagner  is  of  light  draft  and  has  sufficient  power 
for  all  but  the  heaviest  work  it  is  detached  and  used  in  other  streams 
occasionally.  When  the  Ouachita  is  at  suitable  stage  it  will  be  used  in 
the  upper  river  as  far  as  Camden  to  supplement  the  work  of  the  chop- 
ping party  now  moving  downstream  from  the  head  of  navigation. 

The  snag  boat  Hooker  has  been  used  in  Ouachita  and  in  the  tributa- 
ries, and  also  in  Red  River  and  Big  Black.  The  boat  has  had  very 
hard  service  and  is  now  laid  up  at  Vicksburg,  the  hull  having  become 
too  soft  to  calk.  As  there  are  no  facilities  ibr  repairing  boats  within 
300  miles,  and  as  it  is  impossible  4*)  estimate  the  cost  of  repairing  so  old 
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at  low  water  2.6  metres.  Neither  is  there  any  necessity  for  closing  the  months  of 
the  creeks,  for  an  examination  of  them  for  several  miles  failed  to  reveal  any  indica- 
tion of  their  bringing  down  the  gravel  which  forms  the  bars  at  the  shoals.  Their 
beds  are  not  composed  of  gravel  to  any  considerable  degree,  but  are  of  mud,  and  the 
gravel  found  in  them  is  mostly  flint,  feldspar,  and  trap  rock,  while  that  on  the  bars  is 
mostly  roughly  rounded  limestone.  The  outflow  of  water  from  these  creeks  in  time 
of  flood  does  probably  aggravate  the  trouble  on  the  shoal  by  cross  currents.  I  con- 
ceive the  shoals  to  be  due  to  a  combination  of  an  enlarged  channel  at  time  of  high 
water  at  and  above  the  month  of  Little  Creek ;  a  want  of  coincidence  of  the  high  and 
low  water  channels  over  the  shoals ;  and  the  natural  obstruction  of  a  ledge  of  rock 
across  the  bed. 

As  far  as  could  be  ascertained  by  boring  and  blasting  a  hole  near  the  water's  edge 
to  a  depth  of  2.5  metres  below  the  water  surface,  the  bed  is  composed  of  alternate  lay- 
ers of  soft  limestone  in  nearly  horizontal  veins  about  half  a  metre  thick,  and  a  bluish 
clay  about  1  metre  thick,*  with  loose  gravel  overlying.  It  would  not  be  difficult, 
therefore,  to  dredge  a  channel  80  square  metres  in  cross  section,  which  would  confine 
the  high  and  low  water  way,  if  located  along  the  left  bank,  where  the  high  water 
tends  to  flow,  depositing  the  dredged  materialin  a  wing  dam  from  the  right  bank  to 
the  head  of  the  gravel  bar.  This  would  involve  moving  7,350  cubic  metres  at  a  cost 
estimated  at  $2,940.  The  removal  of  the  projecting  point  of  rock  on  the  left  bank 
above  the  gravel  bar,  and  also  the  point  immediately  below  the  mouth  of  Little 
Creek,  would  be  of  great  benefit,  and  the  material  if  deposited  in  a  training  wall  along 
the  left  shore  in  the  bend  above  would  reduce  the  high  water  width.  This  necessi- 
tates moving  26,896  cnbic  metres,  costing  $10,758.  Tnat  is  to  say,  for  the  proper  rec- 
tification of  the  shoals  to  give  a  depth  at  lowest  stage  of  1.6  metres  requires  an  ex- 
penditure of  $13,698,  or  including  engineering  and  contingencies,  $15,000. 

The  depth  on  Bayou  Louis  Bar  is  now  ample  for  present  needs  and  would  probably 
be  still  more  increased  by  the  work  suggested  at  the  shoals  above. 

Since  the  project  for  improving  Ouachita  Eiver  by  locks  and  dams 
was  laid  aside,  three  examinations  have  been  ordered  with  a  view  to 
reviving  the  subject.  The  first  report  was  made  by  Major  Miller  in  1883, 
and  the  others  by  myself  in  1887  and  1889.  All  agree  in  recommending 
that  Major  Benyaurd's  project,  approved  by  the  Department  in  1874  and 
under  which  operations  have  been  conducted  since,  should  not  be  aban- 
doned until  the  country  should  be  more  thickly  settled  and  an  increased 
trade  developed  which  would  justify  a  large  expenditure  for  permanent 
improvement.  Without  an  exhaustive  survey  it  would  be  only  guess 
wofk  to  estimate  the  cost  of  a  slack- water  system  from  Camden  to  Bed 
Eiver.  Former  surveys  would  be  of  little  value,  except  as  reeonnoissance 
maps,  as  even  the  latest  is  18  years  old.  The  probable  or  feasible  sites 
for  locks  and  dams,  the  nature  of  foundations,  the  limits  of  lift,  the 
amount  of  revetment  and  levees,  and  of  lands  that  would  be  declared 
valuable  only  by  reason  of  overflow  due  to  the  dams;  none  of  these 
questions  can  be  settled  by  the  information  now  on  hand.  A  survey  of 
the  grade  necessary  to  obtain  the  information  would  be  an  expensive 
undertaking,  involving  not  only  Ouachita  River,  but  a  considerable 
part  of  all  the  tributary  streams;  and  unless  there  should  be  a  proba- 
bility that  a  plan  involving  an  expenditure  of  $3,000,000  or  more  would 
be  entertained  such  a  survey  would  not  be  justified. 

To  give  a  comprehensive  view  of  Ouachita  River  and  tributaries  I 
have  compiled  the  map  submitted  herewith,  showing  the  drainage  basin 
from  Arkadelphia  to  Red  River,  which  furnishes  a  high  water  naviga- 
tion of  1,600  kilometers  (1,000  miles). 

Having  connected  the  lines  of  1871  and  1874  with  the  precise  bench 
of  the  Red  River  survey  at  Monroe,  and  the  Delta  survey  bench  of 
1858  at  Harrisonburg,  the  high  and  low  water  marks  were  recovered 
between  Camden  and  Trinity  with  a  certain  degree  of  approximation; 
while  those  at  the  mouth  of  Black  River  were  derived  from  the  lines  on 
Red  River,  and  those  at  Arkadelphia  from  the  levels  of  the  Iron  Moun- 
tain Railway. 
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The  agreement  of  the  railroad  levels  at  Little  Bock  and  Fulton  with 
those  of  the  Coast  Survey  and  Engineer  Department  warrants  the  be- 
lief that  the  heights  at  Arkadelphia  may  be  accepted.  The  hydrograph 
shows  at  once  that  no  money  should  be  wasted  on  permanent  improve- 
ment above  Camden;  that  Camden  is  the  natural  head  of  navigation  at 
ordinary  stages,  and  the  river  above  almost  a  mountain  torrent,  as 
might  be  supposed  from  the  oscillations  at  Camden,  where  the  river  at 
times  rises  as  much  as  15  feet  in  a  night. 

The  great  range  in  the  lower  river  is  due  largely  to  overflow  from 
Mississippi  River  through  Bayou  Bartholomew,  Boeuf  River,  Bayou 
Lafourche,  and  Tensas  and  Macron,  but  as  the  main  levees  are  enlarged 
and  consolidated  the  supply  from  that  source  will  be  cut  off  and  the 
flood  heights  greatly  diminished. 

Fortunately  for  the  interests  of  navigation  and  for  the  safety  of  any 
permanent  works  that  might  be  adopted,  Ouachita  River  is  compara- 
tively free  from  drift,  in  marked  contrast  to  Red  River,  which  it  joins 
through  Black  River;  and  in  the  lower  reaches  the  banks  are  far  more 
stable  than  in  most  of  the  streams  in  this  district,  and  their  conditions 
probably  would  make  it  safe  to  repair  old  levees  and  build  new  without 
large  expenditures  for  revetment.  The  map  and  hydrograph  will  be 
amended  as  additional  information*  is  obtained,  and  to  hasten  this 
work  it  is  recommended  that  additional  gauges  be  established  and 
the  most  important  points  connected  with  the  Cairo  datum.  Camden, 
Ouachita  City,  Columbia,  Harrisonburg,  and  Trinity  can  be  connected 
by  comparatively  short  lines,  but  the  first  and  the  last  two  are  of  more 
immediate  value  than  the  others  and  should  have  precedence. 

It  is  also  recommended  that  a  reconnoissance  be  made  in  the  lower 
river  to  determine  the  condition  of  the  old  levees  and  the  amount  it 
would  require  to  restore  thjem  in  connection  with  the  parish  levee  boards. 
This  would  be  done  if  the  survey  should  be  authorized,  and  is  important 
enough  to  warrant  an  expenditure  of  $5,000  in  case  the  survey  should 
be  postponed.  With  regard  to  the  latter,  I  can  not  do  better  than  quote 
from  my  report  of  1890,  as  no  action  was  taken  on  the  subject  at  the  last 
session  of  Congress: 

In  answer  to  your  indorsement  of  December  9,  on  letter  from  Hon.  Charles  J.  Boat- 
ner  to  the  Secretary  of  War,  asking  for  estimate  of  cost  of  survey  of  Ouachita  River 
to  Camden,  Ark.,  with  a  view  to  securing  permanent  navigation  by  means  of  locks, 
I  have  the  honor  to  submit  the  following : 

A  number  of  surveys,  examinations,  and  reports  have  been  made  upon  the  subject 
of  permanent  improvement  of  Ouachita  River,  the  last  by  me  under  date  of  February 
12,  1889,  giving  a  brief  summary  of  plans,  estimates,  etc.,  which  is  published  in  Ap- 
pendix W  22,  Report  of  the  Chief  of  Engineers,  1889. 

The  survey  of  1871,  upon  which  the  first  estimates  were  made,  was  condemned  by 
a  Board  appointed  by  Colonel  Simpson,  and  so  many  errors  were  found  upon  compar- 
ing the  maps  and  notes  with  the  survey  of  1873  as  to  render  it  valueless  even  as  a 
reconnoissance. 

The  report  of  the  Board,  with  a  review  of  the  same,  was  forwarded  to  the  Chief  of 
Engineers  by  Colonel  Simpson  in  his  letter  of  March  11,  1873.  The  subject  is  dis- 
cussed again  by  Major  Benyaurd  in  his  report  on  the  rosurvey  of  1873  (Report  of  the 
Chief  of  Engineers,  1874,  Part  I,  page  352).  The  survey  of  1873  is  not  discredited, 
and  doubtless  can  be  used  to  a  certain  extent,  but  how  far  I  can  not  estimate,  as  it 
was  made  under  conditions  that  do  not  now  exist.  I  presume  the  original  map  and 
plans  are  on  file  in  the  Engineer  Department,  but  the  field  notes  and  copies  of  the 
maps,  with  a  limited  amount  of  topography,  are  at  hand,  and  from  such  study  as  I 
have  been  able  to  give  them,  in  the  brief  time  that  1  could  spare,  I  should  say  that, 
as  they  will  be  over  17  years  old  by  the  time  field  work  could  be  resumed  should  a 
new  survey  be  ordered,  their  value  for  purposes  of  estimate  must  be  limited. 

The  reasons  for  this  opinion  are  based  upon  the  facts  that  Ouachita  River,  being 
an  alluvial  stream,  has  undoubtedly  undergone  considerable  change  since  1873,  and 
especially  that  all  the  eastern  tributaries  are  now,  or  soon  will  be,  deprived  of  a 
great  part  of  their  supply  by  the  closing  of  the  Arkansas  and  Louisiana  lines  of 


Digitized  by  LjOOQIC 


APPENDIX  V — REPORT  OP  CAPTAIN  WILLARD.     1971 

levees  along  Tensas  Front,  and  will  be  limited  hereafter  to  draining  their  own  water 
'sheds. 

The  amount  of  money  spent  by  the  United  States  in  combination  with  the  States 
and  parishes,  corporations,  and  private  parties  in  the  construction  of  new  levees 
and  repair  of  old  is  so  £reat  as  to  warrant  the  belief  that  no  expense  will  be  spared 
in  the  future  to  maintain  the  west  line  of  levees. 

Now  since  canalization  is  generally  accepted  as  the  only  certain  means  of  giving 
permanent  navigation  to  a  river  like  Ouachita,  the  minimum  water  supply  must  be 
determined  first  of  all,  and  to  do  this  requires  that  the  survey  of  Ouachita  River 
should  embrace  the  principal  tributaries  from  Camden  to  Red  River. 

These  are  Little  Missouri,  Moro  Bay,  Saline  River,  Bayou  D'Arbonne,  Bayou  Bar- 
tholomew, Bayou  BcBuf  (BcBuf  River),  and  Tensas  River  and  Bayou  Macon.  The 
map  of  the  alluvial  valley  of  the  Mississippi  River,  issued  by  the  Commission  in 
1887,  shows  most  of  the  valley  of  Ouachita  and  tributaries  formerly  overflowed,  and 
while  much  of  this  will  be  reclaimed  by  the  closing  of  Tensas  Front,  it  will  be  im- 
portant to  know  the  amount  that  might  be  flooded  by  backwater  due  to  dams  on 
Ouachita,  to  settle  questions  of  land  damages,  etc.,  and  this  would  necessitate 
frequent  trans  valley  lines. 

The  first  thing  in  order  should  be  precise  leveling  on  Ouachita  from  Arkadelphia 
or  Camden  to  Red  River,  and  a  few  trial  lines  from  the  main  river  to  the  tribu- 
taries, to  ascertain  the  probable  lengths  of  the  latter  that  would  require  the  same 
or  nearly  equal  grade  of  survey.  I  say  the  same  or  nearly  equal  grade,  because  if 
Ouachita  is  to  be  canalized  it  is  hardly  to  be  doubted  that  the  dams  could  be  so 
placed  as  to  give  no  inconsiderable  slackwater  navigation  to  the  tributaries  at  the 
same  time;  while  on  the  other  hand  the  tributaries  must  play  an  important  role  in 
limiting  the  heights  of  dams  and  lifts  of  locks,  and  hence  in  deciding  upon  the  num- 
ber and  position  of  them  in  the  main  river. 

Assuming  for  example  that  both  banks  of  Ouachita  are  high  enough  to  allow  a 
lock  of  8  to  12  feet  lift  below  Bcauf  River,  a  slackwater  depth  of  about  4  feet  might 
be  obtained  for  a  distance  of  40  to  60  miles  on  Ouachita  and  Boeuf  Rivers  at  the 
same  time,  but  only,  perhaps,  by  flooding  a  greater  or  less  amount  of  land  between 
the  two  streams.  Now,  the  only  information  I  have  in  regard  to  the  lands  between 
Ouachita  and  Bayou  Boauf  that  I  can  offer  as  fact  is,  that  on  the  line  of  the  Vicks- 
burg,  Shreveport  and  Pacific  Railway,  the  land  is  about  20  feet  lower  at  Bayou 
Lafourche,  about  midway  between  Monroe  and  Girard,  than  at  the  Ouachita  or 
Bayou  Breuf,  and  the  map  indicates  that  in  the  neighborhood  of  Columbia  the 
drainage  is  indifferent  towards  Ouachita  or  Boeuf,  and  may  flow  from  one  to  the 
other  according  to  variations  in  respective  stages. 

I  think  enough  has  been  said  to  show  the  necessity  of  an  exhaustive  survey  of  the 
whole  valley.  The  information  should  be  so  complete  as  to  leave  nothing  to  chance, 
and  therefore  the  survey  should  cover  precise  levels  along  both  banks  and  frequent 
transvalley  sections;  high  and  low  water  slopes,  discharge  and  sediment  observa- 
tions; topography,  taking  in  the  valley  for  a  mile  on  each  side,  or  more,  if  necessary, 
and  connecting  with  the  principal  tributaries  at  intervals ;  hydrography ;  sections 
and  longitudinal  soundings;  secondary  triangulation ;  special  examinations  and 
borings  at  probable  sites  for  locks;  permanent  bench-marks  and  monuments ;  projec- 
tion of  maps;  computation,  office  work,  etc. 

The  estimates  for  locks,  and  dams  heretofore  submitted  vary  from,  say,  two  to  six 
millions  of  dollars,  and  in  my  opinion  the  latter  is  none  too  small  for  a  system  of 
locks  and  dams  between  Camden  and  Black  River,  considering  the  nature  of  the 
foundations  probably  to  be  encountered. 

The  rise  and  fall  at  Camden  is  39.25  feet j  at  Monroe,  46  feet;  at  Boeuf  River,  over 
52  feet,  and  at  Trinity  53.4  feet,  so  that  it  is  clear  that  whatever  system  were  chosen, 
whether  fixed  or  movable  dams,  locks  of  high  or  low  lift,  none  but  the  most  sub- 
stantial work  would  be  admissable,  as  complete  submergence  of  the  locks  and 
maneuvering  engines,  boilers,  etc.,  would  have  to  be  providud  for  at  any  stage  over, 
say,  20  feet  above  low  water.  The  great  variation  in  rise  and  fall,  as  stated, 
though  under  the  changed  conditions  it  may  be  much  less  in  the  future,  warrants 
the  belief  that  both  revetments  and  levees  may  be  required  to  prevent  flanking  the 
dams  and  locks,  a  disaster  that  would  not  be  local,  and  to  be  remedied  by  the  ex- 
penditure of  a  hundred  thousand  dollars  or-so,  but  one  that  would  mean  the  destruc- 
tion of  the  system  or  the  interruption  of  navigation  for  years  and  the  expenditure 
of  an  immense  sum  for  its  restoration.  Six  millions  of  dollars  would  not  be  an  ex- 
travagant sum  to  pa.v  for  a  permanent  navigation  of  Ouachita  River  that  would  also 
give  from  40  to  lOu  miles  on  each  of  its  large  tributaries,  say  about  1,000  miles  in  all, 
jiving  an  average  of  $6,000  the  mile.  But  whether  the  ultimate  cost  should  be 
tound  to  be  greater  or  less  than  the  estimates  heretofore  submitted,  true  economy 
demands  a  most  thorough  and  exhaustive  survey,  always  a  very  expensive  under- 
taking. 

As  much  of  the  country  to  be  gone  over  is  unsettled,  it  would  require  that  the 


I 
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parties  should  be  maintained  in  the  field,  in  camp,  or  on  quarter  boats  for  two  sea-  , 
sons,  or  longer  if  operations  should  be  interrupted  by  high  water  or  sickness;  high 
pay  in  the  held  and  office,  as  only  the  best  men  should  be  employed,  and  expensive 
instruments  suited  to  the  grade  of  work  demanded. 

It  is  very  difficult  to  make  an  estimate, because  it  can  not  be  determined  how  much 
work  will  be  needed  on  the  tributaries  until  they  have  been  examined,  nor  how 
much  of  the  survey  of  1873  can  be  used  until  it  has  been  reviewed  both  in  the  office 
and  in  the  field. 

First-class  work  can  be  done  for  about  the  following  rates  per  mile:  Secondary 
triangulation,  $125,  if  the  country  is  reasonably  open,  so  that  high  stations  or  much 
cutting  will  not  be  required;  topography,  hydrography,  and  precise  levels  along  the 
river,  $150;  precise  levels  and  transit  lines  across  country,  $50;  discharge  and  sedi- 
ment observations, according  to  the  number  of  stations  and  time  allotted.  The  last  is 
very  uncertain,  on  account  of  interruptions  and  delays  by  floods  and  unfavorable  con- 
ditions. 

Ouachita  and  tributaries  are  subject  to  sudden  and  considerable  floods,  though  the 
highest  water  occurs  generally  in  March  and  November,  so  that  it  is  probable  that 
field  work  could  be  carried  on  for  about  9  months  in  the  year.  On  this  basis,  and 
making  allowances  for  interruption  from  sickness  and  bad  weather,  I  estimate  that 
the  survey  could  be  completed  and  the  notes  and  estimates  prepared  in  about  2  years 
and  a  half,  and  at  a  cost  of  $150,000,  or  about  2\  per  cent,  of  the  estimated  cost  of  the 
improvement. 

The  amount  estimated  for  the  fiscal  year  1892  can  be  expended  to  advantage  of 
commerce  and  navigation  in  continuing  operations  under  the  present  project.  In 
addition  to  the  work  of  snag  boats  I  recommend  the  systematic  clearing  of  the  banks 
for  some  distance  back.  This  is  especially  necessary  in  the  bends  and  narrower  por- 
tions of  the  river  for  the  immediate  benefit  of  navigation,  but  should  be  continued 
throughout  the  whole  stream  to  prevent  the  formation  of  obstructions.  Dredging 
should  be  tried  also  at  the  most  obstinate  shoals,  and  the  construction  of  inexpensive 
wing  dams,  built  chiefly  with  the  material  cut  rrom  the  banks. 

DETAILED  ESTIMATES. 

For  the  snag  boat  service $16, 000 

For  plant  and  work  at  Catahoula  Shoals 20, 000 

Rebuilding  snag  boat  Hooker 3, 500 

Expenses  of  chopping  parties 8, 000 

Repairs  and  outfit 2, 000 

Dredging  in  Black  River 2, 000 

Gauges,  leveling,  and  reconnoissance 5, 000 

Assistant  engineers  and  draftsmen 2, 000 

Survey  of  Ouachita  River 150,000 

Office  expenses,  stationery,  mileage,  and  contingencies 1, 500 

Total 210,000 

The  lower  part  of  Ouachita  River,  known  as  Black  River,  which  is 
the  interpretation  of  Ouachita,  is  formed  at  Trinity  by  Ouachita,  Bayou 
Ha-Ha,  Tensas  River,  and  Little  River.  I  made  a  reconnoissance  and 
map  of  Black  River  in  January,  1890,  and  found  it  to  be  about  47  miles 
long,  tortuous,  and  obstructed  by  shoals,  which  had  as  little  as  16  inches 
over  them  in  extreme  low,  while  in  great  floods  the  depth  exceeded  54 
feet  Little  River  is  a  stream  formed  by  Bayou  Castor  and  Dugde- 
mona  River,  and  reaches  Ouachita  through  Catahoula  Prairie,  which 
becomes  a  lake  in  high  water..  The  portion  between  Catahoula  Lake 
and  Trinity,  some  25  miles,  has  been  improved  by  the  expenditure  of 
$2,500,  appropriated  by  the  act  of  August  11, 1888.  The  effect  of  this 
work  was  to  stimulate  trade,  and  the  commercial  statistics  show  a  very 
large  increase  over  those  given  in  former  reports.  As  the  appropriation 
of  1888  was  made  to  complete  the  work  in  accordance  with  the  project, 
no  further  estimate  was  submitted,  and  the  stream  was  dropped  from 
the  list  of  rivers  in  this  district.  It  is  referred  to  now  on  account  of  the 
amount  of  business  contributed  to  Ouachita  River.  The  same  amount 
could  be  spent  on  this  stream  with  great  advantage. 
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Money  statement. 

July  1, 1890,  balance  unaxpcndcMl $7, 174, 89 

Amount  appropriate^  by  act  approved  September  19,  1890 15, 000, 00 

22, 174. 89 
June  30,  1891,  amount  expended  during  fiscal  year 9, 398. 34 

July  1,  1891,  balance  unexpended *. 12, 776. 55 

July  1,  1891,  outstanding  liabilities 241. 67 

July  1, 1891,  balance  available 12, 534. 88 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  210, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  .of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

In  the  past  fiscal  year  the  river  was  navigable  to  Camden  from  the  middle  of  No- 
vember until  the  middle  of  May.  The  lower  part  of  Ouachita  and  Black  River  was 
navigable  the  entire  year,  boats  generally  running  to  Monroe,  but  at  very  low  stages 
Columbia  was  the  head  of  navigation  for  New  Orleans  boats.  t 

The  following  list  shows  the  steamboats  engaged  in  business  on  the  Ouachita  and 
tributaries  during  the  year: 


Name. 


Ouachita 

John  Howard... 


Alto 

St.  John 

G.  W.Sentell 


Josle  W . 


City  of  Savannah* 


Citv  of  Sheffield*.. 

Bafd  Eagle* 

H.J.Dickey 

Danube 

Era  No.  10 

Hibernia* 

H.  W.Graves 

Marcos  Collins  . . . 

L.Teal* 

^AbertLea 

Sallie 


Sterling  White .... 


Lake  Washington  . 


Class. 


Stem-wheel 
steamboat. 
...do 


....do. 
....do. 
....do. 


....do 


457.45 

329.69 

363. 16 
382.24 
198. 57 


.156.40 


•do 585.55 


..do. 
..do. 
..do. 

..do. 
..do. 


....do. 
....do. 


....do 


....do 

Side-wheel 
steamboat. 

Stem-wheel 
steamboat. 

Side-wheel 
8  team  boat. 


.  329. 74 
.454.70 
.208.54 
I 

232.32 
176.89 

157.06 

31.22 

48.14 

27.52 
24.47 

68.25J 
117.09 


Stern-wheel 
steamboat. 


Feet 
216.0 


Ft. 
52.8 


180.036.0 

166. 0  34. 6 
176. 0)36. 0 
160.0  29.5 


140.9  30.4 


186.0 


31.0 


202. 3  30. 0 
167. 0  36. 0 


Ft. 


Ft.in.  Ft, 
3    610 


6.0 

4.9 
7.0 
4.8 


4.8 


5.0 


175.0  33.81  5.1 
136.0  30.8  5.0 


135. 0.25. 0 
94.6J17.6 

91.017.0 

82. 0 12. 2 

64. 8,12. 3 

I 
109.  o|23. 9 

120. 0  30. 5 


2    0 


96.39  102.0  24.0 

•  With  barge  in  tow 


4.0 
3.0 

2.5 

2.0 
-4.0 

3.3 
4.2 

4.3 


Draft. 


in. 
0  -29 


7    6  '11 


2  6;  6 

3  0,  8 
2    0   6 


2    0 


2  6  7 

3  6  5 


2    0 


1    2 


1    1 


16  3 
2    6  4 


1    0 


2    0|  4 


Between  what  places. 


6  .13 


1 


5    0 


■i 


3    0' 


i 


6    0, 


New  Orleans  and  Mon- 
roe, La. 

New  Orleans  and  Cam- 
don,  Ark. 

...do 

...do 

...do 

New  Orleans  and  Mon- 
roe, La. 

Monroe  and  Stein's 
Bluff. 

Monroe  and  Poplar 
Bluff. 

St.  Louis  and  El  Dora- 
do, Ark. 

...do 

...do 

New  Orleans  and  Ten- 
sas and  Macon. 

...do T. 

New  Orleans  and  Bayou 
Btcuf. 

...do 

Trinity  and  Bayou  Ma- 
con. 

Trinity  and  Rhinehart. 

Trinity  and  Bayou  Ma- 
con. 

Trinity  and  Rhinehart . 

Trinity  and  Bayon  Ma- 
con. 

Trinity  and  Pendarvis  . 

Trini  ty  and  Rhinehart . 


if 

as 
I* 


2,175 

520 

400 
50 


18  Monroe  and  Shiloh 

4|  Monroe  and  Camden . . . 
21   Monroe    and    Bear 

House  Creek. 
20  Monroe  and  £1  Dorado, 
Ark. 
New  Orleans  and  Mon- 
roe. 
Monroe    and    Stein's 

Bluff. 
Monroe  and  Lind  Grove, 
La. 
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44 


150 
113 

300 
112 

100 
75 

45 
40 
65 

209 
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10 
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Class. 

& 

1 

t 

,1 

1 

i 
& 

Draft. 

5 

E 

a 

S 

© 

1 

18 
52 

Between  what  places. 

*5 

Nam©. 

5 

1 

If 

Tributary 

Stern-wheel 

steamboat. 

....do 

93.78 
12.54 
3.00 

Feet. 
83.0 

Ft. 
18.6 

Ft. 
3.0 

Ft.in. 

1    2 

Ft.in. 
3    2 

Monroe  and  Shiloh . 

Addie 

Monroe    and   Stein's 

Bluff. 
Stafford    Point     and 

Prairie  Landing. 
Connecting   boat   for 

Bayou  Ba*uf. 
Mouth  Little  Missouri 

and  Camden. 

Irwin* 

Julia  H 

Tug 

....do 

2    2 

2    4 

75 

Caddo  

Stern-wheel 

steamboat. 

do 

40.16 
43.90 
89.70 

0    8 

1    4 

1 

Marco 

104.  .1 

T'i  0 

2.6 
.3.1 

H.  M.  Townsend*t. 
Gen.  Duval*t 

...do 

....do 

116.  7  18. 0 

1 
1 

Bayou  Macon.  ! 
New'Orleans  and  Cam-    

den.  i 
do '   .   ... 

Prince* 

....do  ..:.... 

io7.88   120. 0*25. 6 

2.8 
4.4 

4.0 

2    6 

4    6 

2 flo ' 

D.  C.  Fogel*t 

MayFlshert 

....do 

89.62   121  9  91  A 

1 
1 

....do 

52.84 

92.  0  «  8 

2    5 

2    5 

line  River.                    | 

Joe* 

Tug 

"**•      .                           1 

IdaB.  Cothellt .... 

Stern-wheel 
steamboat. 

57.05 

92.7 

22.1 

3.7 

sonburg. 
Towing  Togs,  Trinity 
to  Red  River  Laud- 
ing. 

*  With  barge  in  tow. 
The  traffic  by  river  reported  was  as  follows : 


t  Towboats. 


1890-'91. 

- 
1889-'90. 

1888-'89. 

Cotton 

Ton*. 

21,433 

6,593 

25 

172 

16,388 

17,888 

120,000 

18,000 

10,856 

Tone. 

16,652 

5.0J8 

36 

62 

7,951 

21, 159 

50,000 

Tone. 
17,788 

Cotton  seed 

2,660 

Hides  and  skins 

23 

Live  stock 

213 

5,963 

Staves 

8,599 

Rock • 

Miscellaneous 

783 

1,096 

Total  down  freight 

211,355  |        101,701 
27,842  !          40.766 

36, 342 

Return  freight 

24,228 

Total  freight '. 

239,197 

142, 467 

60, 570 

Estimated  value,  1n  ro"id  numbers                                       

$9,130,000  1*10.234.  250 

$8, 798,  000 

The  competing' routes  of  transportation  are  as  follows :  Ouachita  River  is  crossed 
by  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelphia,  Ark.,  by  the 
St.  Louis  and  Southwestern  Railway  (Cotton- Belt  route)  at  Camden,  Ark.,  and  by 
the  Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La.  The  St.  Louis  and 
Iron  Mountain  road  has  a  branch  line  parallel  to  the  river  from  Camden  to  Gurdon, 
Ark.,  and  thence  by  the  main  line  to  Arkadelphia.  A  projected  extension  of  this 
branch  will  (rive  direct  communication  with  the  Mississippi  River  at  Arkansas  Oity, 
the  part  to  be  built  being  from  Camden  to  Warren,  Ark.,  a  distance  of  about  50 
miles.  The  Houston,  Central  Arkansas  and  Northern  Railroad  (another  branch  of 
the  Missouri  Pacific  System)  connects  with  Arkansas  City  at  McGehee,  12  miles 
west,  and  thence  runs  in  a  southwesterly  direction^  about  midway  between  Bayou 
Bartholomew  and  Bceuf  River,  touches  Ouachita  River  and  crosses  the  Vicksburg, 
Shreveport  and  Pacific  Railroad  at  Monroe,  La.,  and  continues  down,  parallel  to  the 
main  river,  to  Columbia,  La.  This  road  is  building  a  bridge  across  the  river  at  River- 
ton  about  6  miles  above  Columbia,  and  is  under  construction  from  Columbia  to  Alex- 
andria, and  will  cross  Little  River  at  the  junction  of  Dugdemona  with  Bayou  Castor. 
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The  Natchez,  Red  River  and  Texaa  Railroad  (narrow  gauge)  runs  from  Black  River 
Station,  opposite  Trinity,  to  Vidalia  on  the  Mississippi  opposite  Natchez.  This  road 
has  a  small  triweekly  packet  running  in  Black  River  to  Natchez.  The  New  Orleans 
and  Northwestern  Railway,  completed  from  Natchez,  Miss., to  Rayville,  La.,  crosses 
Tensas  River  near  its  month,  and  the  projected  extension  of  this  road  will  cross 
Boauf  River  a  short  distance  north  of  Rayville  and  Bartholomew  near  Bastrop,  La. 
The  commerce  of  Little  River,  which  unites  wiih  Ouachita  and  Tensas  at  Trinity, 
La.,  in  forming  Black  River,  was  reported  for  the  past  fiscal  year,  as  follows : 

Tons. 

Cotton .• 1,500 

Cottonseed 2,600 

Hides  and  skins 25 

Livestock 332 

Lumber 225 

Staves 900 

Logs 60,000 

Total  down  freight 65,482 

Return  freight 3,856 

Total  freights 69,338 

Estimated  value,  in  round  numbers $705, 000 


v4. 

IMPROVEMENT  OF  OUACHITA  RIVER  ABOVE  CAMDEN,  ARKANSAS. 

An  examination  of  Ouachita  River  in  Arkansas  was  made  under 
direction  of  Lieutenant.Colonel  Raynolds  in  1870.  Above  Arkadelphia 
it  was  found  to  be  little  more  than  a  mountain  torrent,  at  most  times 
very  shoal,  and  in  flood  too  rapid  for  navigation.  Estimates  were  made 
for  removing  obstructions  below  Arkadelphia  to  the  Arkansas  line, 
$60,000,  and  for  dredging,  $12,300.  (Report  Chief  of  Engineers,  1871, 
pages  336-337.)  The  act  approved  March  3, 1871,  appropriated  $25,000 
for  improving  the  river  below  Arkadelphia  to  the  Louisiana  line,  which 
was  expended  in  removing*  obstructions  in  1871  and  1872. 

Nothing  was  done  for  further  improvement  above  Camden  until  1882, 
when  an  examination  of  the  river  from  Camden  to  Arkadelphia  was 
directed  by  the  act  of  August  2, 1882.  The  examination  was  made  by 
Major  Miller,  who  reported  that  this  part  of  the  river  was  not  worthy 
of  improvement  and  the  work  not  a  public  necessity.  (Report  Chief  of 
Engineers,  1884,  pages  1351-1355.) 

The  act  approved  August  5,  1886,  directed  a  "  reexamination  of 
Ouachita  above  Camden,  Ark.,"  which  was  made  under  my  direction 
in  1887.  (Report  Chief  of  Engineers,  1887,  pages  1495-1497.)  I  re- 
ported that  nothing  could  be  found  to  recommend  an  expensive  im- 
provement, but  that  I  considered  the  river  between  Arkadelphia  and 
Camden  worthy  of  improvement  to  the  extent  of  cutting  leaning  tim- 
ber, girdling  trees  along  the  banks,  removing  snags  and  logs  with 
dynamite,  and  building  brush  dams  at  the  shoals  to  afford  navigation 
at  high  stages,  at  an  estimated  cost  of  $9,000. 

The  act  of  August  11,  1888,  appropriated  $9,000  "  to  complete  "  the 
improvement. 

Work  was  commenced  at  Arkadelphia  in  September,  1889,  and  car- 
ried downstream  to  Camden,  where  it  was  suspended  in  December. 
Operations  during  that  period  put  the  river  in  fair  condition  for  navi- 
gation above  Camden  to  Arkadelphia  at  stages  that  would  permit 
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Steamers  to  run  to  the  former  place,  all  the  work  having  been  done  at 
low  water,  except  a  short  stretch  above  the  month  of  Little  Missouri. 
No  business  was  diverted  to  the  river,  however,  and  none  of  the  regu- 
lar Ouachita  boats  went  higher  than  Camden,  giving  the  reason  that 
as  the  merchants  of  Arkadelphia  had  taken  no  steps  toward  shipping 
by  river  Camden  was  still  regarded  as  the  head  of  their  trade. 

The  work  in  1889  was  done  well  in  spite  of  occasional  interruptions 
by  sudden  rises,  but  it  was  expected  that  a  great  deal  of  the  timber 
that  had  been  cut  would  lodge  in  the  stream  the  first  season,  and  a 
considerable  sum  was  reserved  to  be  used  in  going  over  the  whole 
stretch  during  the  next  low  water. 

During  the  fiscal  year  ending  June  30, 1891,  operations  were  as  fol- 
lows: 

A  chopping  party  was  organized  at  Camden  July  23  and  the  boats 
and  outfit  used  the  preceding  year  put  in  order  by  July  28,  and  the 
party  started  upstream  to  resume  the  removal  of  obstructions.  As  the 
water  was  at  a  low  stage,  progress  was  slow  and  the  boats  were  de- 
tained more  or  less  at  every  shoal.  There  was  less  than  4  inches  on 
Tulip  Bar,  and  brush  dams  were  built  to  concentrate  the  flow,  by  which 
the  depth  was  increased  to  6  inches,  but  as  the  quarter  boat  drew 
about  13  inches  log  rollers  were  made  and  the  boat  hauled  upstream 
for  over  a  quarter  of  a  mile.  At  the  rapids  a  number  of  large  bowlders 
were  removed  before  the  boat  could  pass.  The  mouth  of  the  Little 
Missouri,  33  miles  above  Camden,  was  reached  August  12,  and  as  this 
tributary  furnishes  a  large  proportion  of  the  water  supply  it  was  not 
deemed  advisable  to  try  to  move  the  boats  higher  upstream  on  the  low 
stage  of  water,  but  the  party  was  divided  and  six  men  with  a  skiff, 
battery,  and  explosives  were  sent  to  remove  the  channel  snags  above 
that  point.  -  The*  flat  boat  worked  back  downstream,  thoroughly  re- 
moving all  obstructions  on  the  way,  until  September  22,  when  the 
river  commenced  rising  rapidly,  and  the  plant  was  laid  up  at  Old  Eiver 
Cut-off,  a  few  miles  above  Camden.  Complaint  having  been  made  of 
obstructions  in  the  river  bQlow  Arkadelphia,  the  available  balance  was 
expended  between  that  place  and  the  mouth  of  Decepier  Creek,  28 
miles  below.  October  2-4  the  quarter  boat  was  towed  to  the  latter 
point,  but  heavy  rains  set  in  immediately  thereafter,  and  as  there  was 
no  probability  of  doing  the  work  within  a  reasonable  time,  the  boat 
was  dropped  back  to  Old  River  Cut-off  October  7,  and  again  laid  up. 
By  October  22,  however,  the  water  had  fallen  sufficiently  to  resume 
work,  and  a  party  with  skiffs,  tools,  and  explosives  was  transported 
by  teams  to  the  mouth  of  Decepier  Creek.  Work  was  carried  up- 
stream to  Arkadelphia  and  then  back  over  the  same  stretch  of  river, 
dynamite  being  used  freely,  and  the  overseer  in  charge  reported  that 
nothing  further  which  would  be  called  an  obstruction  could  be  found, 
and  that  with  sufficient  water  to  pass  the  shoals  steamboats  could  go 
to  Arkadelphia  without  danger.  On  completion  of  this  work,  the 
party  in  skills  returned  to  the  boats,  which  were  dropped  down  to 
Camden  November  4,  to  be  used  on  the  work  of  improving  the  river 
below  that  place. 

Overseer  John  T.  Burkette,  in  immediate  charge,  reported  the  fol- 
lowing work  for  the  year: 

Snags  removed  from  channel 1, 467 

Leaning  trees  cnt 783 

Square  yards  brush  and  willows  cut 4, 304 

Cubic  yards  rock  removed  from  channel 29 

Linear  feet  brush  dams  built 800 
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This  work  completed  the  project  for  improviug  Ouachita  Biver  be- 
tween Camden  and  Arkadelphia,  Ark.,  and,  as  stated  in  my  report  of 
the  examination,  it  should  not  require  attention  ibr  many  years.  No 
additional  estimates  are  submitted,  there  being  no  commerce  now  or  to 
be  developed  for  some  time  to  come  at  all  commensurate  with  the  cost. 
Colonel  Raynolds  stated  that  dredging  would  be  of  great  benefit  to  nav- 
igation, but  in  my  judgment  it  would  only  aggravate  the  difficulties. 
Lieutenant-Colonel  Benyaurd's  profile  shows,  as  he  reports,  "that  ordi- 
nary methods  of  improvement,  such  as  dredging  and  rock  excavations 
or  wing  dams,  would  involve  enormous  expense  even  if  practicable,7'  and 
as  these  remarks  were  for  the  river  below  Camden  they  will  apply  still 
more  forcibly  to  the  river  above.  Colonel  Raynolds  speaks  of  only  12 
inches  on  the  shoal's,  but  in  extreme  low  water  3  inches  is  not  uncom- 
mon. Even  if  a  system  of  locks  and  dams  should  be  found  practicable 
the  benefit  would  be  only  local  unless  the  whole  river  were  improved  to 
give  at  least  4  feet  navigation  to  Camden  the  year  round,  for  Ouachita 
River  is  not  navigable  to  Camden  by  the  smallest  boats  in  extreme  low 
water,  there  being  as  little  as  16  inches  on  the  bars  in  Black  River,  the 
stretch  from  the  Four  Rivers  at  Trinity  to  Red  River,  to  say  nothing  of 
the  rock  and  gravel  bars  in  the  river  from  Trinity  to  Camden,  the  head 
of  navigation.  The  people  interested  in  Arkadelphia  naturally  desire 
that  the  upper  river  shall  be  improved  if  possible,  and  think  it  unfair 
that  their  views  should  not  be  accepted  without  demur.  Complaint  was 
made  that  the  work  in  the  upper  river  had  not  been  well  done,  and  I 
therefore  had  the  river  examined  at  the  lowest  stage,  and  am  satisfied 
that  everything  contemplated  and  estimated  for  has  been  accomplished; 
that  is,  the  removal  of  leaning  timber,  drift,  and  the  most  dangerous 
snags  to  give  a  reasonably  safe  navigation  during  high  stages.  More 
can  not  be  done  upon  a  stream  that  is  subject  to  sudden  rises  of  as  much 
as  10  feet  in  a  day  and  that  ranges  between  high  and  low  water  not  less 
than  40  feet  at  Camden.  I  do  not  know  the  exact  difference  of  eleva- 
tion.between  low  water  at  Arkadelphia  and  at  Camden,  but  as  the  slope 
is  not  less  than  four-tenths  foot  at  Camden,  it  can  not  be  less  than  30 
feet,  and  yet  with  tins  great  fall  and  a  current  of  from  1.5  to  3  miles  per 
hour,  and  in  high  floods  much  greater,  the  low- water  discharge  will  not 
vary  much  from  350  cubic  feet  a  second,  which  would  give  a  channel  4 
feet  deep  and  not  over  30  feet  wide,  provided  the  velocity  could  be  kept 
under  3  feet  per  second,  or  say  2  miles  per  hour. 

The  report  on  the  Mississippi  delta  survey  (Humphreys  and  Abbot), 
page  26,  edition  of  1876,  says : 

Few  rivers  differ  more  in  the  quantity  of  water  at  different  seasons  than  the  Oua- 
chita. Flowing  from  a  hilly  or  mountainous  tract  more  constancy  might  be  expected 
in  the  column  of  water ;  but  though  the  places  drained  by  the  Little  Missouri  and 
Fourche  au  Cado  are  not  deficient  in  springe,  yet  the  extensive  region  toward  the 
sources  of  Ouachita  has  little  water  except  what  is  supplied  by  rains  in  the  win- 
ter and  spring.  When  the  parching  heat  of  summer  has  dried  the  country  above 
the  mouth  of  the  Little  Missouri  the  Ouachita  becomes  very  low  as  far  south  as  the 
head  of  Black  River. 

(Arkadelphia  to  Trinity  is  about  370  miles.) 

To  show  other  opinions  in  regard  to  the  river  above  Camden  held  by 
people  engaged  in  navigating  Ouachita  between  Camden  and  New 
Orleans,  attention  is  invited  to  the  complaint  of  December  27, 1889, 
made  to  the  Secretary  of  War  and  referred  to  me  for  report,  the  body 
of  which  is  as  follows : 

We,  steamboat  men  who  have  been  navigating  this  river  (Onaohita)  for  the  past  30 
years  from  New  Orleans  to  Camden,  Ark.,  beg  to  call  your  attention  to  the  manner 
in  which  the  river  improvement  of  Ouachita  has  been  managed.    The  gentleman, 
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Captain  Davis,  now  in  charge,  informs  ns  that  his  instructions  are  to  work  now  on 
the  river  from  Camden  above.  There  is  no  steamboat  business  nor  navigation  above 
Camden.  No  boats  for  several  years  have  been  running  there,  and  the  money  ex- 
pended there  is  of  no  benefit  to  steamboats  or  commerce.  The  river  from  Camden 
down  is  in  very  bad  condition,  as  Captain  Davis  knows,  and  requires  his  attention, 
there  being  very  many  snags  and  obstructions  in  the  channel.  Captain  Davis 
knows  the  best  and  most  economical  method  to  remove  these  obstructions,  which  should 
be  done  at  once.  We  do  not  know  to  whom  we  should  apply  unless  to  you,  asking 
you  to  give  Captain  Davis  instructions  to  work  from  Camden  down.  Our  season  for 
steamboating  is  short,  and  we  ask  as  a  special  favor  that  yon  will  refer  the  matter 
to  the  proper  person  for  prompt  action,  and  oblige  us  especially. 

I  reported  the  work  done  on  the  river  below  Cainden,  and  that  the 
work  above  Camden  was  not  discretionary,  but  required  by  the  law  of 
August  11,  1888,  appropriating  $9,000  for  that  purpose,  also  that  in 
March,  1887,  with  18  feet  on  the  gauge  at  Camden,  the  pilot  of  the  snag 
boat  Wagner.  30  inches  draft,  refused  to  take  the  responsibility  of 
going  above  Camden  bridge  on  account  of  the  danger  of  being  caught 
"above,  as  the  river  was  falling,  although  I  did  not  contemplate  using 
the  boat  more  than  two  days  inspecting  the  upper  river. 

There  is  but  one  way  in  which  the  question  of  improving  the  river 
between  Arkadelphia  and  Camden  can  be  settled,  and  that  is  by  an 
accurate  survey,  especially  in  the  line  of  levels.  I  have  said  that  the 
difference  of  elevation  between  low  water  at  each  place  was  not  known, 
but  it  may  be  estimated  by  combining  the  results  of  river  and  railroad, 
surveys  in  Ouachita  Valley.  The  Iron  Mountain  Eailroad  levels  gave 
a  difference  between  the  bridges  at  Little  Eock  and  Arkadelphia  of  about 
71  feet,  and  placed  the  bridge  at  Fulton  on  Red  River  at  the  same  height 
as  that  at  Little  Rock.  I  connected  the  latter  with  the  Coast  Survey 
precise  bench,  and  the  former  with  the  levels  of  Red  River  survey,  and 
found  a  discrepancy  of  less  than  1  foot.  The  precise  levels  from  Missis- 
sippi River  to  Shreveport  included  high  and  low  water  marks  at 
Monroe  on  Ouachita,  and  one  bench  of  the  survey  of  1871  from  Trinity 
to  Camden.  The  survey  of  1873  from  Camden  to  Trinity  gave  a  dis- 
crepancy in  levels  of  about  6  feet  as  compared  with  those  of  1871,  but 
the  several  common  benches  at  and  near  Monroe  show  a  constant  differ- 
ence in  reference  planes,  so  that,  assuming  them  to  agree  and  referring 
all  elevations  to  the  common  datum  of  the  Commission  surveys,  the 
variation  at  either  end  of  the  river  line  may  be  taken  as  not  greater 
than  5  feet.  With  these  conditions  high  water  at  Arkadelphia  will  be 
about  63  meters  (say  207.5  feet),  Cairo  datum;  at  Camden,  41.4  meters 
(say  136  feet),  and  at  Monroe  30.7  meters  (say  101  feet). 

The  profile  of  1873  shows  a  rise  and  fall  at  Camden  of  12.3  meters 
(40.3  feet),  so  that  if  the  same  range  is  assumed  low  water  at  Arka- 
delphia would  be  51  meters  (167.2  feet)  Cairo  datum.  The  distance  be- 
tween the  two  stations  has  been  estimated  from  72  to  100  miles,  giving 
a  fall  of  from  9  inches  to  1  foot  to  the  mile. 

But  the  chief  tributary  of  that  part  of  Ouachita  (Little  Missouri) 
enters  some  50  miles  below  Arkadelphia,  and  therefore,  and  from  the 
rapidity  with  which  the  river  rises  and  falls  at  Camden,  it  is  evident 
that  the  range  at  Arkadelphia  must  be  very  much  less  than  at  Camden. 
The  estimate  made  some  years  ago  of  30  feet  at  Arkadelphia  is  probably 
about  right,  which  would  give  the  low-water  elevation  at  that  point  at 
about  53  meters  (say  between  175  and  180  feet)  Cairo  datum,  giving  a 
total  low- water  fall  of  from  80  to  85  feet,  or,  say,  from  10  to  16  inches  to 
the  mile.  Making  all  due  allowance  for  errors  in  the  levels,  it  is  prob- 
able that  the  average  slopes  of  either  high  or  low  water  between  Arka- 
delphia and  Camden  can  not  be  less  than  6  inches  to  the  mile,  so  that 
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improvement  by  jetties,  wing  dams,  or  dredging  would  not  be  prac- 
ticable. 

Increase  of  depth  by  any  of  these  means  from  Camden  upward  would 
cause  the  low-water  limit  to  fall,  and  thus  reduce  the  present  depths 
on  the  shoals  aT>ove,  breaking  the  assumed  low- water  line  into  a  line  of 
successive  pools  and  rapids.  Open  navigation  at  medium  and  lower 
stages  could  not  be  obtained  by  dredging,  except  by  excavating  to  such 
a  depth  as  to  reduce  the  low-water  slope  to,  or  less  than,  that  at  •Cam- 
den. On  the  other  hand,  slack-water  navigation  would  not  be  of  any 
material  benefit  to  Afkadelphia  unless  low- water  navigation  were  first 
obtained  by  some  plan  for  the  general  improvement  of  the  whole  river 
below  Camden.  To  give  a  navigable  depth  of  3  feet  from  Camden  to 
Arkadelphia,  supposing  that  the  water  supply  should  be  sufficient, 
would  require  not  less  than  three  dams  and  locks  above  Camden,  ana 
probably  six  or  seven,  with  maximum  lifts  safe  for  such  foundations  as 
are  presumed  to  exist.  But,  as  already  said,  the  feasibility  of  this  or 
of  any  permanent  improvement  of  upper  Ouachita  can  not  be  judged 
without  a  survey. 

The  first  thing  requisite  is  the  determination  of  the  high  and  low 
water  elevations  at  Arkadelphia  and  Camden,  and  the  most  economical 
method  of  doing  so  would  be  to  run  a  line  of  precise  levels  from  the  Coast 
and  Geodetic  Survey  benches  from  Little  Rock  to  Arkadelphia,  65  miles 
along  the  Iron  Mountain  Railroad,  thence  along  the  branch  roads  to 
Gurdon  and  Camden,  50  miles,  and  thence  return  to  close  at  Pine  Bluffy 
Arkansas  River,  along  the  Cotton  Belt  route,  64  miles. 

If  the  elevations  at  Arkadelphia  and  Camden  should  prove  to  be  much 
less  than  those  I  have  given,  the  survey  of  the  upper  river  might  be 
undertaken,  connecting  stations  along  the  river  by  ordinary  levels.  If 
the  railroad  companies  which  would  be  benefited  by  the  levels  along 
their  lines  should  be  willing  to  help,  as  the  Vicksburg,  Shreveport  and 
Pacific  Railroad  Company  did  on  the  line  across  Louisiana  to  Red  River, 
the  precise  levels  suggested  above  could  be  finished  in  about  3  months 
for  $5,000.  These  lines  would  be  essential  to  an  accurate  survey  of 
Ouachita  River  from  Camden  to  Red  River,  so  that,  if  that  should  be 
authorized,  the  cost  would  be  borne  by  the  general  appropriation  by 
fixing  Arkadelphia  as  the  upper  limit. 

The  survey  of  the  river  and  valley  from  Arkadelphia  to  Camden,  a 
very  difficult  country,  with  the  height  of  both  banks  determined  by 
ordinary  levels,  and  transvalley  sections  made  at  intervals  to  ascertain 
the  amount  of  land  subject  to  overflow,  would  cost  about  $160  the  mile, 
or  about  $12,000,  in  addition  to  the  precise  levels,  necessary  in  any 
case,  on  the  basis  of  75  miles  length  of  upper  river. 

Attention  is  invited  to  the  map  of  Ouachita  Valley  and  the  plate 
showing  the  approximate  limits  of  high  and  low  water  on  Ouachita,  and 
to  the  subject  of  improving  the  river  from  Camden  to  Red  River  in  my 
report  of  this  date  upon  Ouachita  and  Black  Rivers.  I  recommend  that 
no  further  appropriation  be  made  for  Ouachita  above  Camden  until  it 
shall  be  shown  by  a  proper  survey  that  permanent  improvement  of  the 
upper  river  is  practical  at  a  reasonable  cost. 

Money  statement 

July  1, 1890,  balance  unexpended $2,400.74 

June  30, 1891,  amount  expended  during  fiscal  year 2,400.74 
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COMMERCIAL  6TATISTICS. 


In  the  past  fiscal  year  there  was  navigation  for  small  boats  from  Camden  to  Arka- 
delphia  from  the  middle  of  December  until  the  latter  part  of  May,  and  for  larger  boats 
during  high  stages  say  from  January  to  May. 

The  boats  which  ran  above  Camden  were  as  follows : 
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Missouri  River. 
New  Orleans  and  mouth  Little 
Missouri  River. 
Do. 

The  freights  reported  were  as  follows : 

Tons. 

€otton 150 

Staves 5,205 

Grain  44 

Miscellaneous 200 


Total  down  freights 5,599 

Return  freights 3,732 

Total  freights 9,331 

Estimated  value,  in  round  numbers $130, 000 


V5- 

IMPROVEMENT  OF  BAYOU  D'ARBONNE.  LOUISIANA. 

Bayou  D'Arbonne  is  formed  by  the  junction  of  the  South;  Middle,  and 
"North  or  Corney  Branches,  near  Farmerville,  Union  Parish,  northern 
Louisiana;  flows  in  a  southeasterly  direction,  and  enters  Ouachita  River 
6  miles  above  Monroe,  La.  The  course  of  the  bayou  is  very  tortuous, 
through  an  alluvial  bottom  varying  in  width  from  1  mile  at  the  head  of 
navigation  to  5  or  6  miles  at  its  mouth,  which  is  overflowed  during  high 
water  to  a  depth  of  from  5  to  15  feet.  "In  its  windings  the  stream 
touches  the  hills*  at  several  places,  which  serve  as  shipping  points  for 
the  country  back  of  them. 

An  examination  and  a  survey  were  made  in  1883,  and  the  project  for 
improvement  was  based  upon  the  latter.  The  bayou  is  navigable  only 
at  high  stages,  and  it  was  believed  that  by  the  removal  of  snags,  logs, 
wrecks,  and  leaning  timber  from  Stein  Bluff  on  the  Corney  Branch,  to 
the  mouth  of  the  bayou,  42£  miles,  the  boating  season  would  be  length- 
ened two  months  and  navigation  made  less  hazardous  at  all  times. 
The  estimated  cost  of  such  improvement  was  $15,000,  if  spent  in  two 
consecutive  seasons.  (Report  Chief  of  Engineers,  1884,  pages  1372- 
1381). 

The  following  appropriations  have  been  made: 

By  act  of— 

July  5, 1884 $5,000 

August  5, 1886 2,000 

August  11, 1888 2,000 

September  19, 1890 2,000 

Total  amount  appropriated  to  June  30, 1891 11,000 
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Operations  commenced  in  1884,  and  were  continued  in  188C,  1887,  and 
1889,  extending  over  the  bayou  from  its  mouth  to  Stein  Bluff.  Dur- 
ing this  period  the  improvement  from  Stein  to  Harris  Bluff,  or  Shiloh 
Landing,  13  miles  above,  was  undertaken  by  private  subscription,  and 
in  1890  boats  ran  to  the  latter  point  for  6  months.  Considerable  work 
was  done  by  steamboat  men  in  the  way  of  clearing  leaning  timber  and 
removing  the  worst  snags  before  the  improvement  was  undertaken  by 
the  United  States,  and  in  1883,  the  year  the  survey  was  made,  the 
bayou  was  reported  as  navigable  from  6  to  7  months  of  the  year. 
The  work  done  by  the  United  States  extended  the  period  of  navigation 
fully  one  month,  enabled  boats  of  double  the  capacity  of  those  formerly 
used  to  trade  in  the  stream  to  advantage  and  with  less  risk,  shortened 
the  time  for  making  trips,  and  reduced  freight  rates  one-half. 
During  the  fiscal  year  1891  operations  were  as  follows: 
The  stream  having  been  reported  much  obstructed  by  fallen  timber, 
and  as  it  was  desired  to  clear  it  out  if  possible  before  the  high- water 
season  set  in,  a  flatboat  was  repaired  and  fitted  up  for  quarters  of  a 
chopping  party  the  latter  part  of  December,  and  towed  from  Monroe, 
La.,  to  the  junction  of  D'Arbonne  and  Corney  Forks  January  5-6. 
A  party  of  20  men  commenced  work  the  following  day  at  Stein  Bluff, 
but  rainy  weather  set  in  soon  after,  and  by  January  15  the  water  had 
risen  so  much  that  it  became  advisable  to  suspend  operations.  The  work 
had  been  carried  downstream  about  9  miles,  and  consisted  of  destroy- 
ing trees  and  stumps  in  the  channel  by  means  of  high  explosives,  pull- 
ing snags,  felling  and  girdling  the  timber  along  the  banks,  and  cutting 
up  all  logs  liable  to  be  carried  into  the  stream  and  become  obstructions, 
the  following  being  a  summary  of  what  was  done: 

Snags  removed 33 

Stomps  removed 19 

Shore  snags  cut 143 

Logs  cut 422 

Trees  removed 219 

Trees  girdled 342 

The  boat  and  outfit  were  laid  up  at  Moselys  Bluff'  to  await  a  lower 
stage,  btit  continued  heavy  rains  prevented  any  work,  and  after  they 
had  ceased  backwater  from  the  Ouachita  kept  the  bayou  up.  As  there 
was  no  prospect  of  being  able  to  resume  work  till  late  in  the  summer, 
at  the  beginning  of  May  the  boat  was  transferred  to  Bayou  Bartholo- 
mew, where  operations  would  not  be  affected  by  backwater  from  the 
main  river. 

The  available  balance  will  be  expended  during  low  water  this  sum- 
mer or  fall  in  continuing  the  work  begun  in  January. 

The  steamer  Tributary  (94  tons)  burned  in  this  bayou  last  season  on 
the  first  trip,  with  233  bales  of  cotton,  and  the  steamer  Lake  Washing- 
tan  (96  tons)  burned  on  the  third  trip.  The  wrecks  of  these  vessels  will 
be  removed  if  found  to  obstruct  navigation. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
to  time,  but  it  can  be  done  so  thoroughly  as  not  to  require  attention  for 
some  years  if  the  bsilam  o  of  the  original  estimate  is  granted  by  the  next 
appropriation,  although  this  estimate  was  made  for  two  consecutive 
seasons'  work. 

Motley  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $2, 000. 00 

J  tine  30, 1891,  amount  expended  during  fiscal  year 1, 109. 49 

July  1, 1891,  balance  unexpended 890.51 
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{Amount  (estimated)  required  for  completion  of  existing  project $4, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      4, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

In  the  past  fiscal  year  this  bayou  was  navigable  for  nearly  8  months,  from  October 
until  the  latter  part  of  May,  inclusive.  The  boats  employed  in  this  trade  were  as 
follows : 


Njune. 


JoaioW 

Lake  Washington 
Sallie 


Tributary  . 
Addio 


Class. 


Stern -wheel 
steamboat. 

....do 

...do 


.do. 
.do. 


Feet. 
156.40,  140.9 


Ft. 
30.4 


96.39   102.0  24.0 
68.25,  109.0,23.9 


93. 78     83. 0 18. 6 
12.54 


Draft. 


Ft.  Ft.  in.  Ft.  in. 


4,8 


3.0 


6,  6 


0  6 
0   3 


12   3      8 


Between  what  places. 


Monroe  and    Stein 

Bluff,  La. 

...do 

Monroe  and   Shiloh 

Landing,  La. 

...do..... 

...do 


fct 


20 


10 
45 


The  freights  reported  were  as  follows : 


1890-f01. 

1889-f90. 

1888-'89. 

Cotton 

Tons. 

2,738 

500 

4 

9,000 

543 

Ton: 
1,500 
1,000 

Ton$. 
2,500 

Xjotton  seed 

Hides 

5 

10,250 

Total  down  freights 

12,785 
1,187 

12,750 
1,666 

2,505 
1,670 

Total  freights 

13,972 

14,416 

4, 175 

Estimated  value  in  round  numbers 

$683,500 

$646,000 

$500,600 

The  bayou  is  the  only  available  means  of  transporting  crops  and  supplies,  except 
by  hauling  long  distances  in  wagons  to  Monroe  or  to  the  Vicksburg,  Shreveport 
and  Pacific  Railroad  on  the  south. 


V6. 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

This  stream  rises  in  southeastern  Arkansas  within  a  few  miles  of 
Pine  Bluff,  and,  following  a  tortuous  course,  flows  at  first  nearly  parallel 
to  Arkansas  River,  at  a  distance  varying  from  15  to  30  miles;  then  par- 
allel to  the  Mississippi,  at  about  the  same  average  distance,  but  after 
entering  Louisiana  turns  to  the  southwest  and  finally  enters  Ouachita 
River  opposite  Ouachita  City.  The  total  drainage  area  of  the  bayou 
and  its  tributaries  is  about  1,800  square  miles.  The  States  of  Louisiaua 
and  Arkansas  made  expenditures  at  various  times  for  its  improvement, 
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navigation  in  it  having  been  carried  on  to  a  considerable  extent  as  early 
as  1843. 

Examinations  were  made  by  the  United  States  in  1872, 1879, 1880, 
and  1884.  (Reports  Chief  of  Engineers,  1872,  pages  383-^86;  1879, 
pages  997-1003;  1881,  pages  1453-1457;  and  1885,  pages  1548-1552.) 
The  project  was  adopted  in  1881' and  contemplates  the  removal  of  snags, 
logs,  wrecks,  leaning  timber,  etc.,  obstructing  navigation  from  Baxter, 
Ark.,  to  the  mouth.  This  part  of  the  bayou  was  estimated  to  be  213 
miles  long,bnt  from  measurements  of  the  maps  at  this  office  the  distance 
appears  to  be  about  150  miles.  New  obstructions  are  added  every  year, 
hence  no  estimate  for  permanent  improvement  is  given. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3, 1881 $8,000 

August  2. 1882 5,000 

July  5, 1884 5,000 

August  5, 1886 5,000 

Augustll,1888 5,000 

September  19, 1890 5,000 

Total  amount  appropriated 33,000 

The  work  commenced  in  1881,  and  was  continued  in  1882, 1884, 1886- 
>87,  and  1889-'90;  operations  extended  over  nearly  the  entire  portion  of 
the  bayou  included  in  the  project  and  benefited  navigation  to  a  great 
extent,  but  at  no  time  were  the  funds  available  sufficient  to  go  over 
the  entire  stretch  thoroughly,  as  contemplated  in  the  original  project, 
which  contained  estimates  for  two  consecutive  seasons' work  dufinglow 
water  at  a  cost  of  $26,802.  Before  the  improvement  commenced  three 
months  was  the  average  duration  of  the  navigable  season;  in  1890  it 
wjw  reported  that  there  was  better  navigation  for  6  months;  that 
boats  of  double  the  capacity  made  trips  with  greater  safety  in  half  the 
time;  and  that  the  rates  of  freight  had  been  reduced  50  per  cent. 

During  the  fiscal  year  lSOO-^l  operations  were  continued  as  follows: 

The  quarter-boat  and  outfit  were  dropped  down  from  Mosely  Bluff 
on  Bayou  D'Arbonne  to  Monroe,  La.,  May  1  and  2,  where  supplies 
were  received  and  a  chopping  party  organized.  May  6  to  10  the  quar- 
ter-boat was  towed  to  Portland,  Ark.,  where  operations  commenced 
May  11,  and  were  continued  downstream  to  the  Hughes  Place,  La., 
estimated  to  be  about  50  miles.  The  work  consisted  of  girdling  trees 
near  the  banks,  cutting  leaning  timber,  stumps,  shore  snags,  and  logs 
on  the  banks,  and  removing  snags,  logs,  stumps,  and  trees  from  the 
channel  by  the  use  of  high  explosives  and  blocks  and  tackle. 

Overseer  Watkins  Decker,  under  whose  supervision  the  work  was 
done,  reports  as  follows: 

The  removal  of  large  trees  that  had  caved  into  the  bayou  and  fatten  across  the 
channel  will  permit  boats  to  navigate  at  from  a  3  to  4  foot  less  stage  of  water.  The 
clearing  of  timber  from  the  points  and  bends,  and  widening  narrow  places,  will  en- 
able steamboats  to  make  better  time,  and  the  destruction  of  dangerous  shore  snags 
and  stumps,  that  have  been  a  menace  to  steamboat  men  in  past  years,  will  lessen  the 
danger  of  navigation  greatly. 

The  planters  along  the  bayou  are  much  interested  in  its  improvement,  in  order 
that  they  may  have  steamboat  competition  with  the  Houston,  Central  Arkansas  and 
Northern  Railroad,  which  runs  nearly  parallel  to  the  bayou,  and  they  informed  me 
that  as  soon  as  navigation  stops  the  railroad  raises  freight  rates  25  per  cent.  On 
both  banks  of  the  bayou  are  fertile  farms,  producing  thousands  of  bales  of  cotton 
yearly,  and  it  requires  large  quantities  of  supplies  for  the  labor  employed  on  these 
plantations.  The  roads,  over  which  a  portion  of  the  crop  has  to  be  hauled  before 
navigation  opens,  run  through  swamps,  and  are  nearly  impassable  in  wet  weather; 
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hence  the  advantage  to  the  planters  to  have  better  navigation,  and  for  a  longer 
period,  in  order  to  snip  their  crops  and  receive  supplies  by  water  near  their  gins. 

The  banks  are  heavily  timbered,  and  it  will  be  impossible  to  clear  in  one  season  all 
the  trees  that  should  be  cut,  and  snags  will  appear  from  year  to  year,  but  a*  the  im- 
provement progresses  the  work  will  be  lighter  and  the  annual  expense  of  keeping 
the  bayou  open  to  navigation  will  be  less  and  less. 

The  following  is  a  summary  of  the  work  reported: 

Snags  removed  from  channel "...    1,670 

Stumps  removed  from  channel  and  banks 1, 199 

Shore  snags  removed 2, 124 

Logs  removed  from  channel  and  banks 7, 529 

Leaning  trees  removed 20, 29G 

Trees  girdled 24,432 

This  work  will  be  continued  downstream  as  long  as  there  are  funds 
available,  but  at  the  present  rate  of  progress  the  appropriation  will  be 
expended  by  the  middle  of  August. 

It  would  be  of  great  advantage  to  the  shipping  interest  to  have 
gauges  at  convenient  points,  as  at  Baxter  or  Portland,  Ark.,  on  the 
Missouri  Pacific  system,  to  inform  steamboat  men  when  they  could 
enter  the  stream  and  the  depths  they  could  carry  on  the  shoals.  These 
stations  are  but  14  and  28  miles  from  the  Coast  Survey  precise  bench 
at  McGehee,  Ark.,  and  would  require  only  31  miles  of  leveling  to  con- 
nect them  with  the  Cairo  datum.  With  a  gauge  at  the  mouth  of 
Ouachita  River,  the  approximate  limits  of  high  and  low  water  could  be 
determined  in  one  season,  and  the  probable  depths  at  low  water  taken 
from  soundings  while  removing  obstructions.  The  cost  of  this  work  is 
insignificant  compared  with  the  information  and  benefits  that  would 
result.  Other  points  might  be  reached  by  a  line  of  levels  down  the 
Houston,  Central  Arkansas  and  Northern  Railroad  to  Monroe,  La., 
but  the  line  would  not  be  essential  except  for  a  survey  of  tho.  bayou 
in  connection  with  the  improvement  of  Ouachita  River.  The  cost  of 
establishing  two  gauges,  leveling,  and  wages  for  observers  would  fall 
within  $500.  No  separate  estimate  is  made  for  this  work,  as  it  would 
properly  be  chargeable  to  the  improvement  of  the  stream. 

Money  statement 

July  1, 1890,  balauce  unexpended $4.90 

Amount  appropriated  by  act  approved  September  19,  1800 5, 000. 00 

5,004.90 
June  30, 1891,  amount  expended  during  fiscal  year 2, 758. 34 

July  1, 1891,  balance  unexpended 2, 246. 56 

July  1, 1891,  outstanding  liabilities '. 347. 60 

July  1, 1891,  balance  available 1,898.96 

C  Amount  that  can  be  profit  abl  y  expended  in  lisral  yetir  ending  June  30, 1893    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18C6  and  1867. 


COMMERCIAL  STATISTICS. 


Navigation  in  this  bayou  opened  to  Mc Combs  Lauding,  Arkansas,  at  mouth  of 
Bear  House  Creek,  December  15,  1890,  and  closed  May  1,  1891,  on  account  of  obstruc- 
tions.   Low-water  navigation  was  continued  to  Point  Pleasant,  La.,  until  June  15. 
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The  following  list  shows  the  steamboat*  engaged  in  this  trade  during  the  fiscal 
year: 


1     Claife. 

i 
i 

** 
to 

§ 

3 

I 

£ 
& 
3 

Draft. 

i 

| 

15 
4 
21 

Between  what  places. 

n 

Vame. 

•a    1  f 

3    3 

Josie  W 

Stern-w  heel 

steamboat. 

....do 

156.40 
96.39 

117.09 
68.25 

Feet. 
140.9 

102.0 

120.0 

109.0 

Ft. 
30.4 

Ft. 

4  H 

•2      6'  fi      6 

Monroe  to  Poplar  Bluff, 

Ark. 
Monroe  to  Lind  Grove, 

La. 
Monroe  to  Bear  House 

Creek. 
Not  reported. 

100 

Lake  Washington 
Sterling  White  - . 
Sallie 

! 

24. 0  4. »!  2      0 

.    1        1 
30.  5  4j2:  2      0 

23.9!  3.3i  1      2 

6      0 
4      6 
4      0 

10 

Side-wheel 
steamboat. 

Stern-w  heel 
steamboat. 

65 

The  commerce  of  the  stream  was  reported  to  be  as  follows : 


Cotton 

Cotton  seed 

Lumber - 

Staves 

Cotton-seed  meal 

Srpress  shingles 
iscellaneous 

Total  down  freight 

Betarn  freight 

Total  freights 

Estimated  value,  in  round  numbers 


1890-'91. 


Tom. 

3,971 

2,467 

20, 080 

17.822 

516 

20 

1,320 


46,196 
3,103 


49,299 


$826,000 


1889-'90.     1888-'89. 


Tons. 
2,000 
4,000 

11,839 


17,839 
4,000 


21,839 


Ton*. 
530 
431 

(*) 

n 

n 
(*) 


(*) 
o 


r> 


$492,700 


<*> 


*  Incomplete. 

This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  the  improvement!  by  a 
branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad,  which  connects 
with  the  Mississippi  River  at  Arkansas  City  and  runs  west  56  miles  to  Warren,  Ark., 
and  will  be  extended  to  Camden,  on  the  Ouachita,  which  is  connected  with  the 
main  line  by  a  branch  to  Gurdon,  Ark.  The  Houston,  Central  Arkansas  and  North- 
ern Railroad  (another  branch  of  the  Missouri  Pacific  system)  runs  parallel  to  Bar- 
tholomew from  McGehee,  Ark.,  to  Monroe,  La.  The  projected  extension  of  the 
New  Orleans  and  Northwestern  Railway  north  of  Rayville,  La.,  will  cross  Bayou 
Bartholomew  on  a  line  from  Bastrop,  La.,  to  Hamburg,  Ark. 


v7. 

IMPROVEMENT  OF  BAYOU  BCEUF  (BCEUF  RIVER),  LOUISIANA. 

Bayou  BoBuf,  usually  called  Boeuf  River,  has  its  source  in  Chicot 
County,  southeastern  Arkansas,  flows  in  a  general  southwesterly  direc- 
tion, and  enters  Ouachita  River  at  Stafford's  Point,  8  miles  above  Har- 
risonburg, La.  The  improvement  of  this  stream  was  undertaken  by  the 
State  of  Louisiana  half  a  century  ago,  the  report  of  the  board  of  public 
works  of  1840  stating  that  it  had  been  opened  to  Point  Jefferson. 

An  examination  was  made  by  the  United  States  in  1880  (pages  1424- 
1428,  Report  Chief  of  Engineers,  1881),  and  the  project  based  thereon 
contemplates  removing  snags,  logs,  and  leaning  timber  obstructing 
EWG.  91 125 
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^^;r;fi»vigation  at  high  stages  from  Wallace  Landing  to  the  mouth.    The 

0£^  'distance  between  these  points  was  estimated  to  be  about  280  miles,  but 

**§& •  v '   as  scaled  from  the  maps  it  appears  to  be  only  152  miles. 

■£^t\-.    In  1884  an  examination  of  three  outlets  near  Point  Jefferson  was 

f?{;    made,  in  accordance  with  requirements  of  the  river  and  harbor  act  of 

£U- * '<*    ^a*  jw&j  and  their  closure  was  recommended  as  necessary  to  preserve 

^>T'-.  navigation  in  the  stream.    (Report  Chief  of  Engineers,  1885,  pages  1545- 

ffi*     1548.) 

ty'h...    Mew  obstructions  are  added  every  year,  and  Require  removal  from 

fc  ^v    time  to  time,  hence  no  estimate  for  permanent  improvement  is  made. 

&?•*■         The  appropriations  have  been  as  follows: 

*:!"/,     By  act  of— 

V-    .            March3, 1881 $5,000 

:V     \       x     August2,  1882* 5,000 

July  5, 1884 5,000 

'•••!.                August  5, 1886  f 5,000 

v       *  .'        August  11,  1888 6,000 

September  19, 1890 5,000 

x-  .'  Total  amount  appropriated 31,000 

The  removal  of  obstructions  was  commenced  in  1881,  and  continued 
V.:  •      in  1882,  1884,  and  1888-'89,  and  enabled  steamboats  to  run  to  Point 
'v\:.      Jefferson,  19miles  below  Wallace,  during  high  stages,  with  greater  safety. 
The  estimates  of  1884  for  closing  the  outlets  amounted  to  $8,500,  but 
r  -      no  appropriation  was  made  for  that  purpose  until  August  5, 1886,  when 
.;;•  -      .  $5,000  was  provided  for  "  continuing  improvement  and  for  closing  out- 
">v     let  No.  1."    Upon  reexamination  it  was  found  essential  that  all  the 
i\  •        outlets  be  closed,  and,  by  uniting  with  the  planters  whose  lands  would 
be  protected,  this  was  done  in  1887  and  1888.    Outlet  No.  1  was  closed 
'    *      substantially,  the  second  was  closed  by  a  heavy  dam  at  a  lower  eleva- 
r  i    tion,  and  the  third  by  a  low  dam,  this  being  all  the  work  that  could  be 
done  with  insufficient  appropriations  assisted  by  private  subscription. 
The  closure  of  the  outlets  gave  immediate  benefit  to  navigation  by  con- 
fining the  flow  to  the  natural  direction  and  scouring  the  bars  below,  but 
during  the  overflow  from  the  Mississippi  River  in  the  spring  of  1890  the 
dams  were  destroyed. 
Owing  to  lack  of  funds  it  was  impracticable  to  make  any  exami- 
i      x    nation  of  the  outlets  in  the  fiscal  year  1890,  after  the  dams  were  de- 
..'.*;     stroyed,  but  during  low  water  last  October,  Assistant  Engineer  John 
;,  ./-     Ewens  visited  the  locality  and  reported  as  follows: 

I  found  the  three  outlets  open  and  the  dike  that  separates  Bayous  Big  and  Little 
i  Bonne  Idee  gone.*  Outlet  No.  1,  closed  in  1887,  was  found  in  a  more  critical  condi- 

tion than  outlets  Nos.  2  and  3,  closed  in  1888.  Of  outlet  No.  1,  just  enough  of  the 
old  embankment  was  left  to  define  its  outline  at  each  end,  about  half  of  the  open- 
ing was  dry,  and  the  remaining  portion  was  from  4  to  5  feet  deep,  and  dead  water. 
Outlet  No.  2  was  completely  dry  at  base  of  the  old  dike ;  the  top  of  the  ground  at 
\  the  base  was  not  less  than  4  feet  above  the  water.    About  one-fifth  of  the  old  embank- 

ment is  standing,  with  both  ends  weU  defined.  The  old  levee  at  both  terminals  of 
this  dike  was  washed  out  at  several  places.  The  dike  at  outlet  No.  3,  with  the  excep- 
'  tion  of  a  small  depression  about  3  feet  wide  through  the  center,  was  dry  at  the  base 
and  above  the  water  about  6  feet,  with  both  ends  weU  defined.  From  the  above  it 
will  be  seen  that  the  scour  when  the  dike  gave  way  was  at  its  maximum  below  and 
not  at  the  dike  sites,  thus  saving  a  considerable  yardage  of  earth  and  leaving  a  good 
foundation  to  work  on  should  tne  outlets  be  closed  during  the  coming  season.  The 
dike  between  Big  and  Little  Bonne  Idee  bayous  was  cut  by  some  miscreant  during 
the  recent  high  water,  and  I  found  a  large  force,  with  mules  and  scrapers,  closing 
the  opening.  Mr.  A.  Hefner  is  supervising  and  doing  the  work  at  his  own  expense. 
The  closure  of  this  opening  is  very  important,  as  it  keeps  the  flood  water  from  the 
breaks  in  Possum  Fork  Levee  and  from  Lake  uhicot  from  inundating  the  highly  cul- 
tivated lands  in  this  vicinity.  It  also  turns  the  whole  volume  of  Big  Bonne  Idee 
into  its  own  chanuel,  which,  if  the  outlets  are  closed,  will  be  very  beneficial  to 
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Bceuf  River,  on  account  of  increased  volume  and  current,  causing  it  to  deepen  at  ~ 
the  shoals  below  Point  Jefferson . 

The  effects  of  the  outlets  at  Point  Jefferson  on  Bceuf  River  and  contiguous  culti- 
vated lands  are  in  no  way  commensurable  with  the  small  amouut  required  to  close 
them.  Their  effect  on  the  river  is  to  deflect  it  from  its*  course  aud  dispel  its  swift- 
flowing  waters  into  an  interminable  swamp,  which  serves  as  a  drainage  basiu  for  the 
cultivated  lands  contiguous  to  it;  and  the  river,  thus  robbed  of  its  channel-making 
force,  shoals  and  forms  drift  traps  below  the  outlets,  destroying  navigation  and  the 
flood-water  capacity  of  the  stream  for  over  30  miles.  The  closing  of  any  one  of  these 
outlets  will  in  no  manner  subserve  the  improvement,  as  the  closure  of  all  three  will 
alone  accomplish  the  end  desired. 

Estimates. 

Outlet  No.  1, 18,000  cubic  yards  at  25  cents $4,500 

Outlet  No.  2,   8,000  cubic  yards  at  20  cents 1,600 

Outlet  No.  3, 16, 000  cubic  yards  at  20"  cents 3,20Q 

Inspection m * 200 

9,500 

In  connection  with  the  above  it  is  to  be  borne  in  mind  that  the  work  is  isolated 
and  limited  in  extent,  and  that  it  will  be  more  difficult  to  obtain  earth  now  than 
when  the  first  closure  was  made,  and  at  outlet  No.  1  it  will  be  hardest  to  procure. 
The  estimates  include  extensions  to  join  the  levees  and  the  usual  percentage  ibr 
shrinkage,  20  per  cent.    With  fair  weather  all  the  outlets  could  be  closed  in  30  days. 

The  lastappropriation  provided  $5,000  for  "  continuin  g  improvement," 
a  sum  too  small  to  attempt  the  closure  of  the  outlets  without  assistance 
from  the  people  interested,  and  for  this  reason  it  was  recommended  that 
if  the  parish  levee  board  and  the  owners  of  adjacent  lands  would  join  in 
and  help  complete  the  work  the  entire  appropriation  be  applied  to  that 
purpose.  This  was  approved,  and  I  wrote  to  the  president  of  the  parish 
police  jury  October  11,  and  to  a  prominent  planter  of  that  locality 
November  12,  inquiring  whether  the  parish  and  the  people  to  be  bene- 
fited, by  the  work  would  subscribe  sufficient  money  to  make  up  the 
amount  needed  to  close  all  three  outlets  substantially.  To  the  first  of 
these  letters  I  received  no  reply,  but  the  answer  to  the  latter  stated 
that  as  the  parish  consisted  of  ten  wards,  only  one  of  which  was  affected 
by  overflow,  the  police  jury  refused  to  make  any  appropriation;  that 
the  president  of  the  State  Levee  Board  had  been  seen  and  it  was  feared 
that  there  would  be  no  help  from  that  source,  and  that  little  or  nothing 
could  be  obtained  by  individual  subscription. 

The  appropriation  became  available  so  late  in  the  season  that  it  was 
not  thought  economical  to  begin  any  work  until  the  winter  and  spring 
floods  should  be  over,  and  the  water  has  remained  so  high  this  season 
that  it  will  be  best  to  wait  until  the  coming  low  water.  For  the  reasons 
stated  herein,  and  because  the  amount  on  hand  is  not  sufficient  to  close 
all  of  the  outlets,  it  is  proposed  to  apply  the  available  balance  after  July 
lj  1891,  to  removing  obstructions,  snags,  and  leaning  trees,  and  to  put 
off  building  the  dams  until  an  appropriation  shall  be  made  for  the 
purpose. 

The  openings  will  enlarge  somewhat,  but  it  is  not  expected  that  there 
will  be  any  excessive  scour  through  them,  so  that  the  estimates  of  As- 
sistant Engineer  Ewens  will  not  require  much  increase.  I  recommend 
a  single  appropriation  of  $20,000,  of  which  $12,000,  or  so  much  thereof 
as  may  be  found  necessary,  may  be  applied  to  closing  all  three  outlets 
substantially  and  connecting  them  with  the  parish  levees,  applying  the 
remainder  to  continuing  the  work  of  clearing  the  banks  and  removing 
logs  ifbm  the  channel.  As  the  expense  of  organizing,  cost  of  tools  and 
outfit  and  administration  will  be  about  the  same  for  an  appropriation 
of  $5,000  as  for  $20,000  on  a  stream  of  this  kind,  a  large  appropriation 
can  be  employed  far  more  economically  than  a  small  one. 


p 
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Information  in  regard  .to  the  slope  of  the  stream  can  not  be  given  for 
lack  of  proper  surveys.  We  have  but  one  section  determined  with  any 
degree  of  accuracy.  This  is  at  the  bridge  of  the  Vickfcburg  and  Shreve- 
port  Railroad,  near  Girard,  La.,  where  both  the  railroad  company  and 
the  Signal  Service  have  kept  gauges  for  several  years.  The  zero  of  the 
Signal  Service  gauge  is  nearly  the  low  water  of  1884,  but  the  high- water 
mark  is  not  known.  This  zero  is  about  32.25  feet  below  the  top  of  the 
rail  at  the  drawbridge  across  Boeuf  River,  and  corresponds  to  72.2  feet 
on  th,e  railroad  company's  datum,  and  to  72.45  feet  above  the  Cairo 
datum.  As  the  danger  line  is  given  at  25  feet  and  the  general  eleva- 
tion of  the  banks  is  about  30  feet  above  zero,  and  the  neighboring  lands 
are  completely  flooded  in  high  water,  it  is  presumed  that  extreme  high 
water  wiH  reach  at  least  30  feet  on  the  gauge,  or  102.45  feet  Cairo 
datum.  The  New  Orleans  and  Northwestern  Railroad  Company,  in  ap- 
plying for  approval  of  plans  for  abridge  across  Boeuf  River,  about  2  miles 
north  of  Rayville,  gave  about  the  same  elevation  (102.75  feet  above  Cairo 
datum)  for  the  high  water  of  1882.  There  is  nothing  definite  known  in 
•  regard  to  elevations  north  of  these  points;  the  transvalley  section 
made  for  railway  purposes  in  1850,  apd  given  on  the  map  of  the 
Delta  Survey,  showing  an  elevation  of  about  11  feet  greater  some  30 
miles  above.  Approximate  high  water  on  the  Ouachita  at  the  mouth 
of  BoBuf  River,  about  100  miles  below  Girard,  is  87  feet,  and  low  water 
33  feet  above  Cairo  datum,  giving  a  high- water  fall  of  about  16  feet  and 
a  low-water  fall  of  nearly  40  feet  in  100  miles.  These  approximate 
figures  show  that  at  medium  and  high  stages  Boeuf  River  could  be  nav- 
igated without  difficulty  if  the  leaning  trees  were  removed,  and  that  at 
low  stages  a  slack-water  system  on  Ouachita  River  might  back  up 
BcBuf  River  for  about  30  miles.  Should  a  survey  of  the  Ouachita  be 
Undertaken  it  might  be  necessary  to  include  Boeuf  River,  at  least  as 
far  as  Girard,  to  determine  the  water  supply  and  the  area  that  might  be 
overflowed;  and  from  the  information  so  obtained  the  feasibility  of 
extending  the  system  by  one  or  two  locks  and  dams  could  be  deter- 
mined at  comparatively  small  cost.  Fortunately  the  levels  can  be  run 
with  considerable  ease  over  the  railroad  lines  projected  and  in  operation, 
so  that  the  chief  expense  on  this  account  would  be  in  the  topographical 
and  transvalley  lines.  As  part  of  the  general  plan  for  the  survey  of 
the  whole  Ouachita  Valley  it  is  probable  that  $6,000  would  be  sufficient 
for  the  basin  of  Bayou  Boeuf.  Upon  this  understanding,  then,  the  fol- 
lowing estimate  is  submitted  for  the  fiscal  year  ending  June  30, 1893: 

For  closing  3  outlets  near  Point  Jefferson,  Morehouse  Parish $12, 000 

For  removing  obstructions  between  Wallace  Landing  and  Oua'-hita  River..      8, 000 
For  survey  of  Bayou  Boeuf  in  connection  with  the  survey  of  Ouachita  River      6, 000 

Total 26,000 

Money  statement 

July  1,  1890,  balance  unexpended $22. 09 

Amount  appropriated  by  act  approved  September  19, 1890 5, 000. 00 

5,022.09 
June  30, 1891,  amount  expended  during  fiscal  year 50. 77 

July  1, 1891,  balance  unexpended 4,971.32 

July  1, 1891,  outstanding  liabilities .22.00 

July  1, 1891,  balance  available 4,949.32 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    26, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t    harbor  acts  of  1866  and  1867.  f 
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,     OOMMERQIAL  STATISTICS.  ' 

In  the  past  fiscal  year  this  river  was  reported  navigable  from  December  until  May, 
inclusive. 

List  of  steamboats  engaged  in  navigation  during  ike  year. 


Name. 


Class. 


i 


Draft. 


Between  what  places. 


Eratfo.lO. 


Stern- wheel 
steamboat. 


Bohemia. 
Irwin..... 


...do. 
Tug .. 


176.89 


167.06 
3.00 


Fut. 
186.0 
135.0 


Ft. 
30.8 
25.0 


Ft. 
5.0 
4.0 


Ft.  in. 
2     0 


2     2 


Ft.  in. 

1 

5    0{    2 
10 

1 

2    4  52 


New  Orleans  and  Point1 

Jefferson,  La. 
New  Orleans    and 

Daugherties,  La. 
New  Orleans    and 

Eason  Ferry,  La. 
New  Orleans  and  stave 

oamps. 
Stafford*  Point  and 

Prairie  Landing,  6 

miles  above. 


75 


Summary  of  freights  reported. 


1890-'91. 


188&~'90. 


1888-*89. 


Cotton 

Cottonseed 

Staves 

Miscellaneous 

Total  down  freights 

Betorn  freights 

Total  freights 

Estimated  value,  in  round  numbers 


Ton*. 
1,760 

716 
1,777 

179 


4,432 
3,458 


7,8 


Tims. 
1,397 
781 


2,391 
1,594 


3,985 


$636,500 


$580,850 


2WU. 
1,084 
834 
54 

91 


2,063 
1,376 


8,439 


$457,100 


The  Vioksburg,  Shreveport  and  Pacific  Railroad  crosses  Boouf  River  near  Girard, 
La.,  and  the  projected  line  of  the  New  Orleans  and  Northwestern  Railway  will  cross 
abont  1±  miles  north  of  Rayville,  La.  The  Houston,  Central  Arkansas  and  Northern 
Railroad  runs  parallel  to  the  river  on  the  west,  and  a  new  line  is  projected  (Louisi- 
ana, Arkansas  and  Missouri  Railroad)  which  will  touch  the  river  at  several  points 
on  the  east. 


V  8. 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MA?ON,  LOUISIANA. 

Tensas  River  has  its  source  in  Lake  Providence,  in  northeastern 
Louisiana,  within  2  miles  of  the  Mississippi  River,  #nows  in  a  general 
southerly  direction,  gradually  diverging  from  the  Mississippi,  and  joins 
Ouachita  and  Little  rivers  at  Trinity,  La.,  in  forming  Black  River. 
Bayou  Mayon  was  united  under  the  same  head  of  appropriation  with 
Tensas  River  by  the  act  of  1884.  This  stream  rises  in  Desha  County, 
southeastern  Arkansas,  near  the  source  of  Boeuf  River  and  a  few  miles 
west  of  the  Mississippi,  flows  in  a  general  southerly  direction  west  of 
and  nearly  parallel  to  the  Tensas,  and  enters  the  latter  about  40  miles 
above  its  mouth. 
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Examinations  were  made  in  1880,  upon  which  the  plan  of  improve- 
ment is  based.  The  project  contemplates  removing  snags,  logs,  and 
leaning  timber  obstructing  navigation;  in  Tensas  River,  from  Dallas, 
La.,  to  its  mouth,  at  an  estimated  cost  of  $23,000;  and  in  Bayou  Ma?ou, 
from  Floyd,  La.,  to  its  mouth,  at  an  estimated  cost  of  $17,000.  (Report 
Chief  of  Engineers,  1881,  pages  1457-1467.)  The  estimates  were  based 
on  calculations  for  continuous  work  in  one  low- water  season,  and,  in 
view  of  the  appropriations  for  the  improvement,  are  without  value,  as 
new  obstructions  are  added  from  time  to  time.  The  distance  from  Dal- 
las to  the  mouth  of  Tensas  has  been 'estimated  to  aBout  180  miles,  but 
by  scaling  from  the  best  maps  of  the  stream  in  this  office  it  appears  to 
be  134  miles;  and  the  distance  from  Floyd,  on  the  Magon,  to  Tensas 
River,  obtained  in  the  same  manner,  is  98  miles  instead  of  130. 

The  following  appropriations  have  been  made: 

By  act  of— 

March3,1881 $3,000 

July  5, 1884 4,000 

Angusto,  1886 4,000 

August  11, 1888 .» ; 5,000 

September  19, 1800 5,000 

Total  amount  appropriated 21,000 

The  total  amount  expended  to  June  30,  1800,  was  $15,873.24;  of 
which  $7,529.25  was  applied  to  improving  Tensas  and  $8,343.99  to  the 
Ma§on.  The  obstructions  were  removed  as  far  as  practicable  with  these 
amounts.  The  principal  steamboat  traffic  is  between  New  Orleans  and 
Floyd,  and  at  the  clofce  of  operations  in  1889  the  master  of  the  largest 
boat  then  running  in  that  trade  reported  that  the  work  had  shortened 
the  time  of  trips  12  hours. 

Owing  to  the  late  appropriation  and  high  stages  of  water  during 
the  greater  portion  of  the  time  since,  no  work  was  done  during  the  fis- 
cal year  ending  June  30, 1891.  It  is  intended  to  commence  operations 
as  soon  as  practicable,  and  it  is  probable  that  the  entire  amount  avail- 
able will  be  expended  before  winter. 

Two  steamboats  have  been  sunk  in  these  streams  this  season,  the 
H.  J.  Dickey,  208  tons,  in  Bayou  Ma^on,  and  the  Danube,  232  tons,  in 
Tensas  Eiver.  The  latter  has  been  raised,  but  the  former  is  a  wreck. 
The  underwriters  were  given  a  reasonable  time  to  save  cargo  and  ma- 
chinery, and  the  hull  will  be  destroyed  with  dynamite  when  operations 
are  resumed. 

Gauges  should  be  established  on  both  of  these  streams  on  the  line  of 
the  Vicksburg  and  Shreveport  Railroad,  both  to  ascertain  their  rise  and 
fall  and  to  give  information  to  steamboat  men.  The  cost  of  the  service 
should  not  exceed  $200  a  year  for  each. 

The  alteration  of  the  bridge  of  the  New  Orleans  and  Northwestern 
Railway  at  Daniels  Ferry,  on  Tensas  River,  has  not  been  completed. 
High  water  throughout  the  year  is  given  as  the  reason  for  the  delay; 
but  while  the  fact  can  not  be  disputed,  it  is  well  understood  that  the 
company  is  unable  to  go  on.  If  the  piling  is  not  removed  when  the 
work  of  improvement  reaches  Daniels  Ferry,  it  will  be  blasted  or  pulled 
out. 

A  gauge  at  the  bridge  would  be  useful,  and  it  is  probable  that  when 
the  company  is  reorganized  the  bridge  tender  will  be  required  to  take 
observations.  The  gauge  could  be  put  up  and  set  to  Cairo  datum  at  a 
cost  of  about  $20. 
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Money  statement 

July  1, 1890,  balance  unexpended $126.76 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

July  1, 1891,  balance  unexpended , 5,126*76 

July  1,  1891,  outstanding  liabilities .28 

July  1, 1891,  balance  available 5,126.48 

(Amount  C estimated)  required  for  completion  of  existing  project 19, 000. 00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending J  itne  30, 1893  10, 000. 00 
Submitted  in  compliance  with  the  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

These  streams  were  navigable  the  entire  year. 
List  of  steamboats  engaged  in  navigation  of  Tensas  and  Macon  during,  fiscal  year  1891. 


Feme. 


H.  J.  Dickey.... 

Danube 

H.  W.  Graves... 

Manns  Collins.. 

L.Tesl 

Marco 

W.  H.  Cherry... 


Class. 


Stem  wheel  208.54J 
steamboat. 

...do 

...do 


.do.. 

.do., 
.do.. 

.do,. 


282.32 
81.22 


48.14 

27.52 
43.90 
396.07 


i 


Ft. 
167.0 


Ft. 
36.0 


175.0 
94.6J17.6 

90. 0 17. 0 

82.012.2 
104. 3 19. 0 
169. 0  32. 0 


Ft. 

6.0 

5.1 
3.0 

2.5 

2.0 
2.6 
5.2 


Draft. 


Ft.in. 
0 


Ft.in. 
7      0 


010 
045 

0 


Between  what  places. 


INew  Orleans,  La.,  and] 

>    lauding*  on  Tensas 

)    and  Macon.  ' 

)  Trinity,  La.,  and  the' 

Cnt-olf,    16    miles' 

above  the  month  oti 

0  45!  J    Macon. 

?  Connecting  boats  Up- 
S    per  Maoon. 


225 


Summary  of  commerce  reported. 


Freights. 


1890-'91. 


1889-'90. 


1888-'89. 


Cotton 

Cottonseed 

Hides  and  skins. 

Livestock 

Staves 

Miscellaneous. . . 


Total  down  freights. 
Betnrn  freights 


Total  freights. 


Estimated  value  in  round  numbers. 


Ton*. 

2.760 

4,850 

10 

6 

1,032 

378 


9,036 
6,000 


15,036 


Tons. 
1,527 
2,920 
2 


3,325 
50 


7,824 
5,216 


13,040 


Tons. 
2,750 
4,000 
5 
225 
3,500 
1,823 


12,303 
8,202 


20,505 


$999,500 


$742,390 


$1,194,100 


The  Vicksburg,  Shreveport  and  Pacific  Railroad  crosses  Bayou  Macon  near  Delhi. 
La.,  and  Tensas  River  at  Dallas,  La.  The  New  Orleans  and  Northwestern  Railroad 
crosses  Tensas  River  near  Daniels  Ferry,  Concordia  Parish,  La. 
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Yg. 

IMPROVEMENT  OF  BAYOUS  RONDEWAY  AND  VIDAL,  LOUISIANA. 


Bayous  Bondeway  and  Vidal  form  a  drainage  canal  for  the  lowlands 
between  the  Tensas  and  Mississippi  rivers  in  th§  vicinity  of  Lake  Pal- 
myra, an  old  channel  of  the  Mississippi  around  Davis  Island,  23  miles 
below  Vicksburg,  cut  off  in  1867.  Bayou  Boudeway  joins  Tensas  Biver 
near  Dallas,  La.,  and,  tending  in  a  general  southeasterly  direction,  was 
connected  artificially  with  Lake  Palmyra  about  8  miles  from  its  entrance 
into  the  Mississippi  by  a  cut  known  as  Harpers  Canal.  From  this 
point,  tending  in  a  southeasterly  direction,  the  name  is  changed  to 
Bayou  Vidal,  whiph  forms  a  connection  with  the  Tensas  through  Mill 
Bayou. 

i  In  accordance  with  the  river  and  harbor  act  of  August  2,  1882,  an 
examination  of  these  streams  was  made  in  1882,  and  in  view  of  the  cost 
of  the  work  and  the  small  amount  of  commerce  to  be  benefited  the  offi- 
cer in  charge  reported  adversely  on  their  improvement.  (Report  Chief 
of  Engineers,  1884,  pages  1347-1351.) 

Further  examination  was  required  by  river  and  harbor  act  of  August 
5, 1886,  and  was  made  in  the  spring  of  1887,  when  it  was  learned  that 
the  State  of  Louisiana  intended  building  a  new  levee,  which  would  cut 
off  these  bayous  entirely  from  the  Mississippi,  and  they  would  receive 
water  from  the  Tensas  only  when  it  was  high  and  run  dry  in  l>w  water. 
It  was  recommended,  however,  that  $1,000  be  expended  in  removing  ob- 
structions, chiefly  leaning  trees,  from  the  canal  and  that  part  of  Bayou 
Vidal  remaining  open  between  Lake  Palmvra  and  the  line  of  levee  north 
of  the  lake.    (Report  Chief  of  Engineers,  1887,  pages  1497-1 498.) 

The  rjver  and  harbor  act  of  August  11, 1888,  appropriated  81,000  for 
this  purpose  which  was  expended  during  the  fiscal  year  1889  in  carry- 
ing out  the  project.  After  completion  of  the  work  the  canal  was  claimed 
as  private  property,  and  the  owner  issued  notice  that  toll  would  be  col- 
lected on  freights  passing  through.  This  canal  or  cut  was  made,  before 
the  old  levee  system  along  the  west  shore  of  the  bend  broke  down,  to 
connect  Bayou  Yidal  with  Lake  Palmyra  for  the  purpose  of  draining 
the  swamp  above,  and  of  late  years  has  been  used  for  the  navigable 
route  from  the  lake  into  the  bayou,  the  old  line  of  the  bayou  having 
become  obtructed  by  fallen  timber  and  stumps.  In  my  annual  report 
for  1889  I  recommended  reopening  the  old  bayou  to  save  the  steamboat 
interest  from  the  imposition  of  the  tolls  exacted.  The  aet  of  September 
19, 1890,  appropriated  $1,000  for  this  purpose. 

The  work  can  be  done  at  low  water  only,  and  for  this  reason  was  de- 
ferred until  the  Mississippi  reached  a  low  stage.  Operations  were  com- 
menced June  22,  1891,  by  the  chopping  party  transferred  from  Big 
Black  Biver,  and  continued  until  the  end  of  the  year,  at  which  time  394 
leaning  trees  had  been  cut. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $1, 000. 00 

June  30,  1891,  amount  expended  during  fiscal  year 116. 02 

July  1,  1891,  balance  unexpended 883. 98 

July  1,  1891,  outstanding  liabilities .69 

July  1,  1891,  balance  available 883.29 
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1903 


COMMERCIAL  STATISTICS. 


Lake  Palmyra  is  navigable  for  small  boats  to  New  Carthage,  at  mouth  of  Bayou 
Vidal,  except  at  lowest  stages  of  the  Mississippi.  During  high  water  these  boats 
run  into  Bayou  Vidal  to  Kouns  Landing. 

List  of  stern-wheel  steamboats  engaged  in  navigation. 


tfune. 


T.  P.  Leathers* 
Laura  Lee 


Dyersburg — 
L.  H.  Sargent . 


Ft.     Ft. 
...458.6     209.2   38.0 
.377.9     209.0  37.4 


« 


73.08     93.0 
85.46  116.2 


18.4 
22.4 


Draft. 

w 

a- 

s 
i 

I 

& 

t 

3 

•8 

•a 

3 

Ft. 
7.2 
6.1 

Ft.  in 
3    0 

8    0 

10 

3.0 

1    6 

3    0 

42 

4.3 

1  10 

8    0 

97 

Between  what  places. 


Not  reported. 

Bayous  Rondeway  and  Vidal  and 
New  Orleans. 

Vicksburg,  Miss.,  and  New  Car- 
thage, La.,  and  into  Bayou  Vidal 
to  Kouns  Landing. 

...do * 


384 


*  Steamer  Leathert  burned  in  November,  1890,  and  all  records  of  business  were  lost 
Summary  of  commerce  reported. 


Freights. 


Cotton 

Cottonseed... 

Live  stock 

Lumber , 

Provisions 

Grain 

Miscellaneous. 


Total  freight 

Estimated  value,  in  round  numbers. 


1890-*91. 


Torn. 

1,97§ 

1,684 

65 

428 

1,112 

1,369 

822 


7,459 


$692,  950 


1888-'89. 


Tons. 
1,750 
6,000 


1,000 

1,400 

400 

81 


10,631 


$760,000 


If  information  had  been  complete,  the  commerce  of  the  past  year  probably  would 
have  been  as  much,  if  not  greater  than  that  of  fiscal  year  1889. 


V  io. 


IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

This  stream  rises  in  Webster  County,  Miss.,  flows  in  a  general  south- 
westerly direction  and  enters  Mississippi  River  at  Grand  Gulf,  37  miles 
below  Vicksburg,  having  a  length  estimated  to  be  about  400  miles. 

An  examination  was  made  by  tTje  United  States  in  1881  (pages  1565- 
1570,  Report  Chief  of  Engineers,  1882),  and  the  project  contemplated 
clearing  a  channel  suitable  for  navigation  at  high  stages  by  the  removal 
of  snags,  logs,  wrecks,  leaning  timber,  etc.,  from  Cox's  Ferry  to  the 
mouth,  about  130  miles,  at  an  estimated  cost  of  $32,000. 

The  following  appropriations  have  been  made: 

By  act  of— 

July  5, 1884 $5,000 

August  5,  1886 5,000 

The  first  of  these  appropriations  was  expended  in  1884-'85,  when  a 
chopping  party  removed  the  principal  obstructions  for  a  distance  of 
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about  75  miles  above  the  month.  The  act  of  1886  required  that  no  part 
of  the  appropriation  should  be  used  until  the  State  of  Mississippi  caused  . 
the  bridges  south  of  the  Vicksburg  and  Meridian  Bailroad  to  be  so  con- 
structed as  not  to  obstruct  navigation.  The  bridges  referred  to  were 
the  Louisville,  New  Orleans,  and  Texas  Railway  Bridge,  about  15  miles 
above' the  mouth;  a  county  bridge  at  Ivanhoe  Ferry,  about  50  miles 
above  the  mouth;  and  a  county  bridge  at  Baldwin  Ferry,  about  70  miles 
above  the  mouth.  The  fixed  railway  bridge  was  changed  to  a  swing 
bridge  in  1889,  in  accordance  with  an  act  of  the  State  legislature,  the 
Ivanhoe  Bridge  has  been  replaced  by  a  ferry,  and  the  only  one  remaining 
to  obstruct  navigation  is  that  at  the  crossing  called  Baldwin  Ferry,  about 
25  miles  by  river  below  the  Yicksburg  and  Meridian  Bailroad  Bridge. 

The  river  and  harbor  act  of  September  19, 1890,  removed  the  restric- 
tion contained  in  the  act  of  1886  and  authorized  the  expenditure  of  the 
appropriation.  The  project  was  modified  to  include  only  the  portion  of 
the  river  below  the  Baldwin  Ferry  Bridge  to  the  mouth,  and  operations 
during  the  nscal  year  were  as  follows : 

The  United  States  snag  boat  Hooker  was  brought  from  Monroe,  La., 
for  use  on  this  work,  and  a  barge  purchased  at  Yicksburg  and  fitted  up 
for  quarters  of  a  chopping  party,  and  the  Hooker,  with  the  barge  in  tow, 
entered  Big  Black  January  24.  The  river  from  the  mouth  to  the  Louis- 
ville, New  Orleans  and  Texas  Bailway  Bridge  was  in  good  condition; 
above  the  bridge  to  Ivanhoe  Ferry  there  was  considerable  leaning  timber, 
and  from  Ivanhoe  to  Fisher  Ferry  it  was  impossible,  at  places,  for  the 
steamer  to  pass  until  large,  overhanging  trees  were  cut.  Fisher  Ferry 
was  reached  January  27,  and  as  it  was  found  impracticable  for  the  snag 
boat  to  proceed  further,  the  chopping  party  commenced  work  above  that 
point.  Finding  that  the  Hooker  could  be  used  to  advantage  no  longer,  it 
was  returned  to  Vicksburg  and  laid  up  February  7.  The  chopping  party 
continued  upstream  until  February  28,  when  work  was  stopped  by  high 
water.  By  the  end  of  March  the  water  had  fallen  sufficiently  to  resume 
operations,  and  the  chopping  party  was  reorganized  and  the  boat  worked 
upstream  to  Baldwin  Ferry  Bridge.  From  there  the  work  was  carried 
downstream  to  a  short  distance  below  the  Ivanhoe  Ferry,  and  as  the 
funds  were  getting  low  it  was  decided  early  in  June  to  apply  the  avail- 
able balance  to  getting  the  quarter-boat  out  of  the  river  and  breaking 
up  jams  of  drift  on  the  way.  The  boat  reached  the  mouth  of  the  river 
June  18,  and  was  towed  to  the  mouth  of  Bayou  Vidal,  La.,  June  20,  for 
use  on  the  improvement  of  that  stream.  Cutting  leaning  timber  was 
the  principal  work  done,  as  the  stream  is  navigable  at  high  stages  only, 
and  then  there  is  sufficient  depth  over  the  logs  in  the  channel.  Sand- 
bars and  gravel  beds  are  too  extensive  and  numerous  to  justify  their 
removal  to  permit  the  passage  of  the  smallest  boats  at  low  stages.  The 
stretch  of  river  worked  over  during-  the  past  year,  from  the  Baldwin 
Bridge  to  Ivanhoe  Ferry,  was  the  most  obstructed,  as  but  little  work 
had  been  done  on  it  under  the  former  appropriation.  The  following  is 
a  summary  of  the  work  reported: 

Snags  and  logs  removed  from  channel 101 

Jams  removed 27 

Side  jams  removed 115 

Drift  piles  removed 2 

Leaning  trees  cut 13, 403 

Brash  wing-dams  huilt 1 

It  is  difficult  to  form  an  opinion  as  to  what  benefits,  if  any,  will  be 
derived  from  continuing  the  improvement  of  this  stream.  At  present 
the  business  consists  chiefly  of  saw  logs  rafted  out  of  the  river  and 
"fayes  brought  down  in  barges,  with  occasional  trips  of  very  small 
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steamers.  It  is  stated,  however,  that  prior  to  the  building  of  railroads 
large  quantities  of  cotton  and  produce  were  shipped  out  of  the  river  in 
flat  and  keel  boats.  , 

While  the  river  is  within  a  short  distance  of  Vic&sburg,  and  the  en- 
tire portion  on  which  any  improvement  is  contemplated  at  present  is  in 
Warren  County,  it  is  accessible  only  at  three  or  four,  points,  and  over 
very  bad  roads  in  wet  weather,  and  practically  is  without  mail  facilities. 
For  these  reasons  the  cost  of  getting  supplies,  and  of  inspection  and 
superintendence,  are  increased  very  considerably,  and  it  is  recommended 
that  if  any  further  work  be  done  the  appropriation  be  sufficient  to  com- 
plete all  that  is  required  in  one  low-water  season.  The  expenditure  of 
$10,000  would  clear  the  banks  thoroughly  from  the  Baldwin"  Bridge  to 
the  mouth,  after  which  further  work  should  not  be  required  until  the 
amount  of  commerce  is  sufficient  to  justify  a  more  extensive  improve- 
ment by  the  removal  of  obstructions  in  the  channel. 

Money  statement. 

July  1, 1890,  balance  unexpended $5,000.00 

June  30, 1891,  amount  expended  during  fiscal  year 4, 735. 28 

July  1,1891,  balance  unexpended 264.77 

July  1,1891,  outstanding  liabilities 20.96 

July  1,1891,  balance  available ! 243.81 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

This  stream  is  navigable  for  small  boats  at  high  stages  only.  The  business  is  in- 
considerable, consisting  chiefly  of  rafting  saw  logs  and  towing  staves  in  flat  boats. 

List  of  steamboats  engaged  in  navigation  of  Big  Black  Biter  for  fiscal  year  1891: 


Name. 


L.  H.  Sargent. 
J.  B.  O'Brien.. 


XittteJoe. 


Class. 


Stem-wheel 

steamer. 
Tug 


Tog. 


85.46 
44.49 


i 


Ft.    Ft. 
116. 2  22. 4 


70.8 


Draft. 


Ft.  Ft. in. 
4.3  1    10 


Ft.in. 
3    0 


Between  what  places. 


Vicksburg  and  Fishers 

Ferry. 
Trips  for  rafts;  no  infonna- 


Ferry. 
rips  for 
tion  regarding  terminus  of 


trips. 
No  report. 


Cotton 

Summary  of  commerce  reported,  1890-f91. 

Tons. 
13 

Cotton  seed 

U 

Lumber 

2 

Staves 

471 

Provisions 

22 

Grain 

10 

Saw  logs 

9,449 

Total  freights 9,978 


Estimated  value  in  round  numbers - $72,000 

The  Alabama  and  Vicksburg  Railway  crosses  Big  Black,  on  a  fixed  bridge,  13  miles 
east  of  Vicksburg.  The  Louisville,  New  Orleans  and  Texas  Railway  crosses,  on  ft 
•wing  bridge,  About  16  miles  above  the  mouth. 
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V  II. 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  Kiver,  about  173  miles  long,  is  formed  by  the  junction  of  Tal- 
lahatchee and  Yallabusha  rivers  in  Le  Flore  County,  Miss.,  flows  in  a 
general  southerly  and  then  southwesterly  direction,  and  enters  Missis- 
sippi River  5  miles  above  Vicksburg. 

An  examination  of  wrecks  of  gunboats,  steamers,  and  other  obstruc- 
tions placed  in  the  river  during  the  war  was  made  by  the  United  States 
in  1873  (pages  483,  484,  Report  Chief  of  Engineers,  1873),  and  a  further 
examination  was  made  in  1874  (pages  364-367,  Report  Chief  of  Engi- 
neers, 1874).  The  project  contemplates  the  removal  of  wrecks,  logs, 
snags,  and  leaning  timber  which  obstruct  navigation  throughout  the 
entire  length  of  the  river.  New  obstructions  caused  by  floods,  sliding 
banks,  etc.,  are  brought  into  the  river  every  year,  and  no  estimates  have 
been  made  for  permanent  improvement  on  this  account. 

The  following  appropriations  have  been  made: 

By  jtct  of— 

March  3, 1873 $40,000 

March  3,  1875 12,000 

August  14,  1876 15,000 

Juuel8,  1878 25,000 

March  3,  1879 15,000 

June  14,  1880 12,000 

March  3,  1881 6,000 

August  2, 1882 8,000 

July  5, 1884 10,000 

Augusts,  1886 15,000 

August  11,  1888 t 32,000 

September  19, 1890 25,000 

Total  amount  appropriated 215,000 

The  wrecks  of  nine  steamboats,  sunk  during  the  war,  were  removed 
by  contract  in  1873-'74.  Experience  gained  by  this  work  showed  that 
the  improvement  could  be  continued  more  economically  by  means  of  a 
snag  boat  operated  with  hired  labor,  and  in  1875  and  1877  the  United 
States  snag  boat  O.  G.  Wagner  was  employed  in  removing  wrecks  and 
other  obstructions.  In  1879  the  snag  boat  John  E.  Meigs  was  com- 
pleted, and  the  principal  work  since  has  been  done  with  that  boat. 
The  amount  expended  to  June  30, 1890,  was  $186,875.13. 

In  the  fiscal  year  ending  June  30, 1891,  operations  were  as  follows: 

GENERAL,  IMPROVEMENT. 

Oving  to  lack  of  funds  for  general  improvement  of  the  river,  opera- 
tions had  to  be  deferred  until  after  the  act  of  September  19,  1890. 
After  some  minor  repairs,  the  United  States  snag  boat  Meigs  ,  P.  R. 
Starr  master,  left  Vicksburg  October  20,  and  entered  Yazoo  Kiver  and 
commenced  the  removal  of  obstructions,  consisting  mainly  of  tree  slides. 
Work  was  carried  up  to  the  mouth  of  Tallahatchee,  which  was  reached 
October  31.  During  November  the  boat  was  employed  in  Tallahatchee 
Eiver,  but  returned  to  Yazoo  in  December,  and  was  brought  to  Vicks- 
burg December  2.  Some  minor  repairs  were  made,  and  the  boat  re- 
turned to  work  December  7.  Col.  C.  B.  Comstock,  Division  Engineer, 
and  myself,  accompanied  by  Assistant  Engineer  Ewens,  made  a  trip  of 
inspection  as  far  as  Linden,  11  miles  above  Yazoo  City,  and  thence  back 
to  Yazoo  City,  where  we  left  the  boat  December  8.    The  Meigs  con- 
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tinned. up  the  river,  removing  obstructions,  arrived  at  the  raouth  of 
Tchula  Lake  December  10,  and  was  employed  in  that  stream  until  the 
20th.  Eeturning  to  Yazoo  December  21,  the  boat  commenced  work  on 
the  river  side  of  Honey  Island  and  continued  upstream  to  Just  Over, 
which  was  reached  December  24.  By  that  time  the  river  had  begun  to 
rise  rapidly,  and  the  boat  turned  back,  breaking  side,  jams  and  cutting 
leaning  trees  on  the  way  down,  and  reached  Vicksburg  December  30. 

Continued  high  water  from  January  until  the  latter  part  of  May  pre- 
vented any  work. 

Under  authority  of  the  Chief  of  Engineers  the  Meigs  was  transferred 
April  1  to  Captain  Townsend,  Corps  of  Engineers,  for  use  on  levee  work 
in  the  Third  District,  Mississippi  Kiver,  and  was  returned  to  this,  dis- 
trict May  5. 

On  the  2d  of  June  the  Meigs  resumed  operations  in  Yazoo  River  and 
continued  upstream  until  June  15,  when  it  entered  Tallahatchee,  and  was 
employed  until  June  20.  Heavy  rains  caused  both  rivers  to  rise  at  this 
time,  and  as  the  work  could  not  be  continued  to  advantage  the  Meigs 
returned  to  Vicksburg  and  laid  up  June.  25  to  await  a  lower  stage. 

The  following  is  a  summary  of  the  work  done  by  the  Meigs  in  Yazoo 
Eiver  during  the  year: 

Snags  puUed 307 

Stumps  pulled 31 

Logs  removed  from  channel 65 

Sid*  jams  removed '. 10 

Shore  snags  cut 16 

Leaning  trees  cut 633 

Trees  girdled 84 

The  snag  boat  Meigs  is  in  good  order  so  far  as  the  hullr  machinery,  and 
cabin  are  concerned,  but  a  new  iron  deck  is  needed  around  the  boilers 
where  a  wooden  deck  was  put  it  when  the  boat  was  built,  and  an  iron 
deck  aft  the  main  engines  in  the  space  used  for  blacksmith  shop.  The 
cost  of  this  work  is  estimated  at  $1,200.  ETew  boilers  will  be  required 
within  2  years,  the  cost  of  which,  including  taking  down  the  old  cas- 
ings, pipe  work,  and  covering,  is  estimated  at  $2,500. 

The  Meigs  is  too  large  to  be  used  economically  for  chopping  parties 
and  bank  work  alone,  and  therefore  for  general  use  in  Yazoo  and  tribu- 
tary streams  I  recommend  a  flatboat  about  75  feet  by  22  feet  by  4  feet, 
with  steam  capstan  or  hoisting  engine,  and  crane  or  shears,  and  a  deck 
house  to  accommodate  a  party  of  about  20  men.  The  estimate  for  the 
boat^  machinery,  tools,  rigging,  and  outfit  is  $3,000,  and  for  4  months' 
service  is  $4,000. 

The  hull  of  the  pumping  dredge  has  rotted  so  much  that  the  seams 
can  not  be  kept  calked  tight,  and  as  there  is  no  place  near  by  where  the 
boat  could  be  hauled  out  for  repair,  it  will  be  most  economical  to  build  a 
new  hull.    An  appropriation  of  $2,500  is  recommended  for  this  purpose. 

To  give  a  clear  idea  of  the  extent  of  country  drained  by  Yazoo  and 
its  tributaries,  and  the  amount  of  navigable  water  ways  impaired  by  the 
bar  at  the  mouth  of  the  system,  1  submit  a  map  of  Yazoo  Basin  and  a 
sheet  giving  the  limits  of  high  and  low  waters  in  Yazoo  River,  derived 
from  the  best  information  attainable  without  an  extended  survey.  The 
map  shows  a  high-water  navigation  of  over  1,200  kilometers  (800  miles), 
which  could  be  increased  to  1,600  kilometers  (1,000  miles)  by  a  compar- 
atively small  outlay;  and  it  is  probable  that  a  low- water  navigation  of 
at  least  600  kilometers  (400  miles)  could  be  maintained  if  the  entrance 
to  Mississippi  River  were  open  and  free.  This  hydrograph  is  very  re- 
markable. It  shows  at  once  that  Yazoo  River  must  have  a  moderate* 
and  uniform  slope  at  all  stages,  and  that  even  in  extreme  floods  the  cur- 
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rent  can  never  attain  destructive  speed,  thus  emphasizing  the  state- 
ment in  former  reports  that  Yazoo  is  an  ideal  stream.  With  a' per- 
manent navigable  entrance  to  Mississippi  River,  cheap  transportation 
could  be  had  the  year  round  for  a  large  part  of  this  system,  extending 
into  Tallahatchee,  Big  Sunflower,  Tchula  Lake,  and  Yallabusha  River. 
It  is  safe  to  say  that  no  expensive  works,  such  as  locks  and  dams,  train- 
ing walls,  or  dikes,  will  ever  be  needed  in  Yazoo  River,  and  that  but 
little  revetment  will  be  required.  The  channel  is  uniform  in  section 
and  banks  generally  above  overflow,  except  from  Mississippi  River  if  the 
levees  should  break,  danger  from  which  is  diminishing  year  by  year. 
Increased  security  from  floods  and  improved  facilities  for  moving  crops 
and  getting  supplies  are  drawing  planters  and  small  farmers  from  the 
hill  bounties  and  beyond  into  this  fertile  valley,  and  railroads  are  pen- 
etrating it  in  all  directions  to  compete  for  the  growing  trade.  Liberal 
appropriations  for  2  or  3  years  to  permit  systematic  clearing  of  the 
banks  and  removing  logs  from  the  tributary  channels  would  stimulate 
the  settling  of  the  valley  and  bring  large  returns  to  the  people  in  keep- 
ing freight  rates  within  reasonable  bounds. 

The  maps  and  hydrographs  will  be  corrected  and  amended  from  time 
to  time  as  more  definite  information  is  obtained.  The  bottom  of  the 
river  and  the  limits  for  bottom  chords  of  bridges,  that  may  be  required 
as  the  valley  develops,  should  be  determined  and  referred  to  the  same 
datum  plane.  For  these  objects,  and  as  a  part  of  a  general  plan  for 
improving  Yazoo  River,  a  system  of  gauges  should  be  established  at 
the  principal  towns  and  the  mouths  of  the  large  tributaries,  eventually 
forming  an  extension  of  the  water  gauges  on  Mississippi  River  and 
tributaries  established  by  joint  resolution  of  February,  1871.  Such 
gauges  would  be  of  immediate  value  in  time  of  flood  to  the  people  liv- 
ing in  the  valley,  and  of  special  value  to  the  interests  of  navigation, 
enabling  steamboat  men  to  load  their  boats  at  low  water  so  as  to  avoid 
detentions  at  the  shoals.  By  connecting  the  gauges  with  the  Cairo 
datum  value  would  be  given  to  a  mass  of  information  in  regard  to  flood 
heights,  discharge,  etc.,  of  former  years.  The  principal  cost  of  the  work 
would  be  in  the  leveling  and  establishing  the  ga*.0es,  bulletins,  and 
permanent  monuments.  The  estimates  for  the  fiscal  year  are  $1,500  for 
establishing  the  gauges  and  bulletins  and  pay  of  observers,  and  $3,500 
for  leveling  between  stations  and  permanent  monuments. 

SURVEY    OF  YAZOO    RIVER    FROM  THE  LOUISVILLE,  NEW  ORLEANS, 
AND  TEXAS  RAILWAY  BRIDGE  TO  ITS  MOUTH. 

PROGRESS  REPORT. 

The  item  of  appropriation  by  act  of  September  19, 1890,  contained  an 
allotment  of  $5,000  to  "  be  used  in  making  a  survey  of  the  Yazoo  River 
from  the  bridge  of  the  Louisville,  New  Orleans,  and  Texas  Railway  to 
its  mouth,  for  the  purpose  of  determining  in  what  manner  the  mouth  of 
the  river  can  be  so  improved  as  to  freely  permit  the  passage  through 
the  same  at  all  seasons  of  the  year  of  vessels  engaged  in  the  naviga- 
tion of  the  river;  and  said  survey  shall  also  include  an  investigation 
into  the  feasibility  and  advantages  of  making  a  new  mouth  or  outlet  for 
said  river  by  way  of  Chickasaw  Bayou,  or  otherwise,  together  with  an 
estimate  of  the  cost  of  the  same." 

A  party  was  organized  under  Assistant  Engineer  H.  M.  Marshall  as 
soon  as  practicable  after  the  approval  of  the  project  required  by  law, 
and  work  began  iu  the  field  October  29,  and  continued  until  December 
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6,  when  high  water  compelled  suspensi6n  of  operations.  The  rivers, 
have  remained  too  high  since  then  to  allow  the  completion  of  the  field 
work,  especially  at  the  mouth,  and  work  will  not  be  resumed  until 
Mississippi  River  shall  have  fallen  to  a  stage  below  20  metres  Cairo 
datum,  or  about  10  feet  on  the  Vicksburg  (Kleinston)  gauge. 

The  delay  in  gfetting  the  information  at  the  mouth  or  the  river  speci- 
fically required  by  the  act,  and  which  involves  not  over  a  week's  work 
on  topography  and  soundings,  prevents  any  discussion  of  the  problem, 
but  it  is  hoped  that  the  river  will  fall  early  in  the  season,  so  that  a 
special  report  may  be  submitted  in  time  for  the  action  of  the  river  and 
harbor  committee.  The  maps  are  finished,  except  the  last  sheet,  and 
the  latter  and  the  notes  of  levels,  'cross  sections,  and  profiles  are  iA 
shape  for  plotting. 

The  cost  of  the  survey  required  the  full  amount  of  the  allotment 
without  the  borings  contemplated  in  the  project,  and  as  they  will  be 
necessary  for  the  purpose  of  final  estimates,  it  is  to  be  regretted  that 
the  full  amount  of  the  estimate,  $8,000,  was  not  given  for  the  survey. 

If  it  should  appear  feasible  to  divert  Yazoo  River  through  Chicka- 
saw Bayou,  Thompson  Lake,  or  through  a  canal  on  a  shorter  line,  it 
will  be  important  to  know  the  character  of  the  bottom  along  these  lines 
to  a  depth  of  from  20  to  50  feet,  the  sum  of  $2,500  is  recommended  for 
the  purpose.  Reproducing  the  maps  and  sections  on  a  suitable  scale 
for  working  drawings  will  require  $500. 

DETAILED  ESTIMATES  FOB  FISCAL  TEAR  1893. 

Snag  boat  Meigs — 

.      Five  months'  service $12,500 

Seven  months  in  ordinary .' 1,800 

New  iron  decks 1,200 

New  steel  boilers 2,500 

Flatboat  with  steam-power 3,000 

Four  months'  service 4,000 

New  huU  for  pumping  dredge 2, 500 

Three  months' work  with  same 1,500 

Establishing  and  maintaining  gauges 1, 500 

Expenses  ot  leveling,  monuments,  etc 3, 500 

Borings  and  examinations  in  connection  with  survey  of  Lower  Yazoo  River.  2, 500 

Reproducing  maps  of  survey 500 

Office  expenses,  incidental  repairs,  tools,  outfit,  and  contingencies 3, 000 

40,000 
Money  statement. 

July  1, 1890,  balance  unexpended $3,124.87 

Amount  appropriated  by  act  approved  September  19, 1890 25, 000. 00 

28,124.87 
June  30, 1891,  amount  expended  during  fiscal  year 14,780.90 

July  1, 1891,  balance  unexpended —     13,343.97 

July  1, 1891,  outstanding  liabilities 23.69 

Julyl,  1891,  balance  available 13,320.28 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    40, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

The  amounts  expended  during  the  fiscal  year  were : 

For  general  improvement,  care  of  plant,  etc $9, 811. 32 

For  pumping  dredge  boat 327. 27 

For  survey  below  Louisville,  Now  Orleans  and  Texas  Railroad  Bridge  ...      4, 642. 31 

Total-.  „ * 14,780,90 
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COMMERCIAL  STATISTICS. 

Navigation  of  Yazoo  River  from  head  to  month  was  uninterrupted  in  the  past  fiscal 
year. 

List  of  boats  that  navigated  Yazoo  River  in  fiscal  year  1891. 


Kame. 


Drafts. 


3 


Between  what  places. 


:t 


Addie  E.  Faison* '241. 50 


Blanks  Corn  well*. 
Birdie  Bailey*.... 
R,L.Cobb* 


Lake  City*. 


I 


Crown  Point*. 
Ike  Bod  ham*. 


Hill  City* 

J.  B.  O'Brien  (tng) . 


232.40 
109.74 
204.56 

35.80 

159. 14 
78.52 

90.00 


Fleet.    Ft 
135. 0,30. 6 

140. 029.  o 
111.  0  22. 0 


145.1 
75.0 


28.5 
16.6 


Ft.  In 
2    2 

2    4 

1  10 
1    8 

1    4 


Ft.  In 

5      0 


3      2 


123.0  25.0  4.2   2 
93.418.0   3.6   1 


95.0  22.0 


2!  4 
8   3 


1      6 


4      0 


Vicksburg  and  head  of  Yazoo 
River, 
do. 


Yazoo  City  and  Belzona 

Vicksburg  and  head  of  Yazoo 

River. 
Yazoo  City  and  mouth  Sunflower 

River. 

Vicksburg  and  Greenwood 

Yazoo  City  and  month  Sunflower 

River. 

Vicksburg  and  Yazoo  City 

Vicksburg  and  Satartia 

Natchez  and  Anthonys  Ferry. . . 


350 

805 
3,100 

485 

46 

755 


*  Stern-wheel  steamboats. 


Summary  of  commerce  reported. 


Articles. 


1890-'91. 


Cotton 

Cotton  seed 

Hides  and  skins . 

Livestock 

Lumber 

Staves 

Provisions 

Grain 

Saw  logs 

Miscellaneous  ... 


Total  freights  for  Yazoo  proper 

To  which  should  be  added  the  commerce  of  Tallahatchee  River,  TcbulaLake,  Big  Sunflower 
River,  and  Steele  Bayou,  which  was  brought  out  through  Yazoo  River 


Tont. 

13,750 

12,500 

10 

60 

3,600 

1,350 

9,020 

11,080 

2,140 

10,540 


64,050 
97,588 


161, 638 


Total  weight,  Yazoo  River  and  tributaries 

Estimated  value,  in  round  numbers $6,315,275 


In  the  fiscal  year  1890  the  commerce  reported  for  Yazoo  River  and  tributaries 
amounted  to  63,653  tons.  With  the  lumber  and  timber  rafted  added,  this  should  have 
been  increased  to  81,423  tons. 

The  Georgia  Pacific  Division  of  the  Richmond  and  Danville  Railroad  crosses  Yazoo 
River  at  Fort  Loring,  5  miles  from  Greenwood,  and  the  Louisville,  New  Orleans  and 
Texas  Railway  crosses  about  15  miles  above  the  mouth.  The  latter  road  has  a  branch 
from  Clarksdale  to  M inter  City  on  the  Tallahatchee,  which  will  be  extended  down 
the  stream  to  Greenwood.  The  Yazoo  Branch  of  the  Illinois  Central  Railroad,  from 
Parsons  on  the  Yallabusha  to  Jackson,  Miss.,  runs  parallel  to  the  river,  touching  at 
Greenwood,  Sidon,  Tchula,  and  Yazoo  City,  and  has  a  tap  line  from  Tchula  to  the 
main  line  at  Durant. 
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V  12. 

IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

•  The  east  and  narrowest  channel  of  Yazoo  Eiver  where  it  divides  in 
passing  Honey  Island  is  called  Tchula  Lake  or  Eiver.  It  lies  wholly 
within  Holmes  County,  Miss.,  and  is  about  60  miles  long.  Honey  Is- 
land is  about  100  miles  above  the  mouth  of  Yazoo  River,  and  fertile 
plantations  join  one  another  along  its  banks,  their  estimated  annual 
product  being  about  20,000  bales  of  cotton. 

The  regular  Yazoo  and  Tallahatchee  steamboats  make  trips  through 
the  lake  when  the  water  is  high  enough.  An  examination  of  Tchulk 
Lake  was  made  by  the  United  States  in  1879,  and  the  principal  obstruc- 
tions to  navigation  were  found  to  be  snags  and  logs  in  the  lower  part  and 
leaning  timber  and  shore  snags  along  both  banks  from  the  foot  to  the 
head  of  the  island.  (Report  Chief  of  Engineers,  1880,  pages  1350, 1351.) 
The  project  contemplated  removal  of  these  obstructions  to  permit  light- 
draft  boats  to  enter  the  lake  earlier  in  the  season.  The  estimated  cost 
was  $10,000,  if  all  the  work  should  be  done  in  one  low- water  season. 

The  appropriations  have  been  as  follows : 

By  act  of— 

March  3, 1881 $3,000 

August  2,  1882 2,500 

July5,  1884 1,500 

August  5,  1886 2,000 

August  11,  1888 3,000 

September  19, 1890 , 3,000 

Total  amount  appropriated 15, 000 

Work  was  commenced  in  1881  and  continued  in  1882, 1884, 1886, 1887, 
and  1889,  and  the  obstructions  were  removed  as  far  as  practicable  with 
the  amounts  appropriated. 

Operations  in  the  fiscal  year  1891  were  as  follows: 

The  United  States  snag  boat  John  E.  Meigs,  P.  E.  Starr  master,  en- 
tered the  mouth  of  the  lake  December  10  and  worked  up  to  the  head, 
removing  snags,  tree  slides,  and  all  the  heavier  obstructions.  On  the 
way  back  the  most  obstructive  brush  and  leaning  trees  were  cut  until 
the  water  rose  too  high  for  continuing  such  work  to  advantage.  The 
snag  boat  left  the  lake  December  20  and  resumed  operations  in  Yazoo 
Eiver  the  next  day. 

The  following  is  a  summary  of  the  work: 

Snags  pulled 58 

Stumps  pulled 1 

Logs  removed  from  channel 11 

Side  jams  removed 3 

Leaning  trees  cut 884 

Trees  girdled 196 

Square  yards  willows  and  brush  cut 660 

The  principal  work  now  needed  is  the  clearing  of  trees  and  brush  from 
the  banks.  The  brush  has  grown  so  rapidly  and  to  such  an  extent  that 
in  many  places  the  clear  channel  scarcely  exceeds  50  feet  in  width,  and 
while  this  growth  may  not  be  very  dangerous  to  navigation  at  present, 
it  impedes  passing  vessels  and  catches  drift  and  should  be  removed 
thoroughly  a.s  soon  as  possible.  This  work  can  be  done  to  advantage 
af  low  stages  only,  and  it  is  intended  to  put  a  chopping  party  in  the  lake 
eng  91 126 
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as  soon  as  there  is  a  reasonable  prospect  of  continued  low  water,  and  it 
is  probable  .that  the  balance  available  will  be  expended  before  fall. 

The  work  is  of  such  nature  that  it  must  be  gone  over  to  remove  the 
obstructions  that  are  added  from  time  to  time,  but  by  the  expenditure 
of  $6,000  in  one  low-water  season  they  can  be  removed  so  thoroughly 
that  nothing  further  will  be  needed  for  several  years. 

Money  statement. 

July  1, 1890,  balance  unexpended $1, 721. 43 

Amount  appropriated  by  act  approved  September  19,  1890 3, 000. 00 

4, 721. 43 
June  30, 1891,  amount  expended  during  fiscal  year 1, 135. 20 

July  1, 1891,  balance  unexpended 3,586.23 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      6, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

When  the  water  is  high  enough  Yazoo  River  steamboats  run  through  the  lake. 
List  of  steamboats  that  navigated  Tchula  Lake  in  fiscal  year  1891. 


5 

i 

f 

Draft. 

Num- 
ber of 
passen- 
gers. 

Number  of   ronnd 

Name. 

Light. 

Loaded. 

trips  made  and  be- 
tween what  places. 

Stern-wheel  steamboats— 

Addie  E.  Faison 

Blanks  Cornwell 

241.5 
232.4 

Feet. 
135.0 
140.0 

Feet. 
30.6 
29.0 

Feet. 
4.9 
4.6 

Ft.  In. 
2    2 
2    2} 

Ft.  In. 
5    0 
5    2 

70 

no 

10,  through  the  lake. 
16,  through  the  lake. 

Summary  of  commerce  reported. 


Articles. 


1890-'91. 


Cotton 

Cottonseed 

Lire  stock 

Lumber 

Staves  

Provisions 

Grain 

Miscellaneous 

Total  freight 

Estimated  value,  in  round  numbers 


Tone. 

1,500 

2,100 

27 

1,230 

3,615 

500 

600 

700 


10,272 


$492,000 


The  Yazoo  branch  of  the  Illinois  Central  Railroad,  from  Parsons,  on  the  Yallabusha,  to 
Jackson,  Mias.,  runs  parallel  to  the  lake,  and' also  has  a  tap  line  from  Tchula  to  the  main 
line  at  Durant,  and  has  diverted  a  large  amount  of  the  business  formerly  done  by  steam- 
boat*. 
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V  13. 
IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI 

The  head  waters  of  this  river  are  in  Tippah  County,  in  northern  Mis- 
sissippi, whence  it  flows  in  a  general  southwesterly  direction  through 
the  counties  of  Union,  La  Fayette,  Panola,  joins  Coldwater  River  in 
Quitman,  and  then,  as  the  main  stream  flows,  in  a  southerly  direction 
through  Tallahatchee  and  Le  Flore  counties,  and  twites  with  Yallabu- 
sha  in  forming  Yazoo  River. 

An  examination  was  made  by  the  United  States  in  1879  (pages 
982-98G,  Report  Chief  of  Engineers,  1879).  The  project  based  thereon 
contemplated  the  removal  of  snags,  sunken  logs,  and  leaning  timber 
obstructing  low- water  navigation  below  the  mouth  of  Coldwater,  and 
the  wreck  of  the  steamer  Star  of  the  West,  8  miles  above  the  mouth,  at 
an  estimated  cost  of  $40,000.  An  additional  examination  was  made  in 
1880  (pages  1322-1323,  Report  Chief  of  Engineers,  1880). 

The  following  appropriations  have  been  made  for  this  work: 

By  act  of— 

March  3,  1879 $6,000 

June  14,  1880 9,000 

March  3,  1881 3,000 

August  2,  1882 3,000 

JulvS,  1884 3,000 

Augusts,  1886 3,500 

Augustll,  1888 5,000 

September  19,  1890 5,000 

Total  amount  appropriated v -37, 500 

Work  was  begun  in  1879,  and  continued  in  1880, 1881, 1882,  1884, 
1886,  1887,  and  1889.  Parts  of  the  appropriations  of  1880  and  1881, 
and  all  of  that  for  1882  (a  total  of  $10,000),  were  expended  on  the  Little 
Tallahatchee  above  the  mouth  of  Coldwater  to  Batesville,  as  requred 
by  the  acts,  but  this  part  of  the  stream  was  not  included  in  the  original 
project  or  estimate  of  cost.  To  the  end  of  the  fiscal  year  1890  all  other 
work  was  confined  to  the  river  below  Sharkey  Landing,  and  resulted 
in  the  removal  of  a  large  number  of  obstructions,  to  the  great  benefit 
of  navigation.  Before  the  improvement  commenced  the  river  was  nav- 
igable about  6  monthsof  the  year;  boats  now  run  to  Sharkey  the  year 
round,  the  only  serious  detention  being  at  the  mouth  of  Yazoo  River. 

In  the  past  fiscal  year  operations  were  as  follows : 

While  the  original  project  for  this  stream  contemplated  work  up  to 
the  junction  of  the  Little  Tallehatchee  and  Coldwater,  little  or  nothing 
lias  been  done  above  Sharkey,  since  1882,  for  the  reason  that  steam- 
boats did  not  go  above  that  landing  except  to  make  occasional  trips 
into  Coldwater  Eiver  during  high  stages,  when  navigation  was  as  good 
and  about  as  safe  as  in  the  lower  part  of  the  stream.  In  the  last  year 
-the  steamboatmen  asked  that  snagging  operations  be  extended  above 
Sharkey  to  the  forks,  to  enable  them  to  bring  out  freights  from  the 
Coldwater  and  Little  Tallahatchee. 

The  snag  boat  Meigs,  P.  R.  Starr  master,  entered  this  river  Novem- 
ber 1  and  worked  rapidly  up  to  Sharkey  Landing,  removing  only  the 
worst  obstructions  on  the  way,  as  it  was  desired  to  work  up  to  the 
month  of  Coldwater  River  before  the  water  should  fall.  The  boat 
reached  a  point  about  G  miles  above  Sharkey  November  7,  but  found 
the  water  too  low  to  go  further,  and  turned  back  and  was  employed  on 
tlie  40  miles  below  Sharkey  until  November  17.    On  the  later  date  a 
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slight  rise  commenced  and  the  boat  was  enabled  to  go  above  Sharkey, 
and  was  employed  between  that  point  and  Mead  Landing,  at  mouth  of 
Tillatoba  River,  about  2b  miles  above,  until  November  25.  During  the 
remainder  of  November  the  boat  worked  in  the  lower  part  of  the  river, 
and  then  returned  to  the  Yazoo. 

Owing  to  continued  high  water  nothing  further  was  done  until  June 
15,  when  the  Meigs,  which  had  been  working  in  the  Yazoo,  entered  this 
stream  and  worked  for  6  days,  removing  tree  slides,  etc.,  after  which 
the  boat  returned  to  Vicksburg,  as  the  water  was  too  high  for  work  in 
the  channel. 

The  following  is  a  summary  of  the  work  done  during  the  year: 


Snags  pulled 241 

Stamps  pulled 61 

Shore  snags  cut 417 

Logs  removed  from  channel 53 


Side  jams  removed 1 

Leaning  trees  cut 2, 902 

Tree*  girdled 202 

Square  yards  willows  cut 95 


The  small  amounts  appropriated  have  prevented  thorough  work  on 
this  river.  Major  Benyaurd,  in  submitting  the  project  for  its  improve- 
ment, estimated  that  it  would  take  two  seasons'  work  at  a  cost  of  $40,000 
(page  985,  Eeport  Chief  of  Engineers,  1879).  As  stated  in  my  last 
report,  the  snag  boat  Meigs  should  be  used  a  short  time  each  year  to 
remove  heavy  snags,  tree  slides,  and  sunken  logs,  but  the  appropriation 
should  be  large  enough  to  permit  the  systematic  clearing  of  the  banks 
by  chopping  parties,  and  $10,000  can  be  expended  to  advantage  in  the 
fiscal  year  1893. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year : 2, 968. 98 

July  1, 1891,  balance  unexpended 2,031.02 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

This  river  was  navigable  to  Sharkey  Landing  the  entire  year.  During  high  stages 
boats  ran  to  Mead  Landing  at  mouth  of  Tillatoba  Creek,  and  occasionally  into  Cold- 
water  River. 


List  of  stern-wheel  steamboats  that  navigated  Tallahatchee  River  in  fiscal  year  1891. 


Name. 


AddieE.  Faison. 
Blank*  Corn  well. 
John  F.  Allen  . . . 


K.L.Cobb 204. 56 

D.C.Fogel |  8ft.  69 

Maggie  Itaney j  148. 62 


Feet.   Ft. 


241.50  135.0,30.6 


133. 90 


| 
140.0'29.0 


130. 2  24. 0 


145.128.5 
121.9  21.6  4.4| 
128.5:25.0'  4.5| 

I      I      i 


Between  what  places. 


Ft.  in. 

C   3  Vicksburg  and  Belen,  Miss 
0^;  5;  Vicksburg  and  Mead,  Mian 
27  Vicksburg  and  Sharkev,  Miss 
j  3  Vicksburg  and  Mead  Miss. 

"  Vicksburg  and  Belen,  Miss 

Vicksburg  and  Sharkey,  Miss  — 

Vicksburg  and  Belen.  Miss 

Vicksburg  and  Mead,  Miss 

Vicksburg  and  Sharkey,  Mimh..  . 

...do 

!Kew  Orleans  and  Coldwater,  M4ss 
...do 


o  e 

*■>  Si. 

9s 

feg, 


!■ 


250 
380 
700 
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Summary  of  comwerct  reported. 


Articles.  j  1890-'9L 


!  Ton$. 

Cotton ,  4,000 

Cottonseed !  6,000 

Hides  and  skins j  6 

Lire  stock .* I  32 

Lumber ; I  1,424 

Staves 0,245 

Provisions ;  4,200 

Grain I  4,800 

Saw  Iocs ;  19,000 

altane 


Miscellaneous , !         5,000 

Total  freights \       53,706 

Estimated  value,  in  round  numbers $2, 115, 000 


The  Louisville,  New  Orleans  and  Texas  Railway  has  a  branch  line  from  Clarks- 
dale  to  Minter  City  on  the  Tallahatchee,  which  will  be  extended  to  connect  with  the 
Georgia  Pacific  near  Greenwood;  and  the  Georgia  Pacific  and  Illinois  Central  Rail- 
roads, at  Greenwood,  are  competitors  for  the  trade  of  Tallahatchee  River. 


V14. 

IMPROVEMENT  OF  STEELE  BAYOU  AND  WASHINGTON  BAYOU,  MISSIS- 
SIPPI. 

Steele  Bayou  has  its  source  in  Swan  Lake,  in  Washington  County, 
Miss.;  flows  in  a  general  southerly  direction,  forming  the  outlet  for  Lake 
Washington,  with  which  it  is  connected  by  Washington  Bayou,  and 
enters  Yazoo  Kiver  about  12  miles  above  its  mouth.  Its  course  is  par- 
allel to  the  Mississippi  River,  and  its  length  about  85  miles;  the  fall  is 
very  slight,  and  generally  the  stream  is  not  navigable,  except  when  the 
Mississippi  is  high  enough  to  fill  the  lower  portion  with  back  water. 

An  examination  was  made  by  the  United  States  in  1883,  and  the  offi- 
cer in  charge  reported  adversely  to  the  improvement.  (Report  Chief  of 
Engineers,  1884,  pages  1360-1362.) 

The  following  appropriations  have  been  made,  viz: 

By  act  of: 

July  5, 1884 , $2,500 

August  5, 1886 2,500 

August  11, 1888 2,500 

September  19, 1890 2,500 

Total  amount  appropriated 10, 000 

The  project  under  which  work  has  been  done  contemplates  removing 
snags,  stumps,  drift,  and  leaning  timber  to  improve  high-water  naviga- 
tion. Chopping  parties  were  employed  in  1884-'8i>  and  the  latter  part 
of  1886,  and  in  February  and  July,  1889,  small  steamers  were  hired  to 
go  over  the  work  and  remove  the  heavier  obstructions.  Operations  ex- 
tended from  the  head  of  Washington  Bayou  to  the  mouth  of  Steele 
Bayou,  but  were  by  no  means  thorough,  on  account  of  the  small  appro- 
priations. 

In  the  fiscal  year  1891  operations  were  as  follows: 

The  United  States  snag  boat  Thos.  B.  Florence,  J.  H.  Lewis  master, 
was  sent  into  this  stream  February  8,  aud  worked  until  the  end  of  that 
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inontli.  Operations  extended  over  the  lower  50  miles  of  tlie  bayou,  be- 
tween the  foot  of  Poindexter  Island  and  the  month,  and  the  following 
work  was  done: 


Snags  removed  from  channel 87 

Jams  removed 7 


Side  jams  removed 3.*» 

Leaning  trees  cut 38 


High  water  in  the  Mississippi,  which  continued  until  late  in  May, 
stopped  the  work.  Operations  had  not  been  resumed  to  the  end  of  the 
year,  as  the  available  plant  was  in  use  elsewhere.  It  is  intended  to 
apply  the  balance  of  the* appropriation  to  continuing  the  removal  of  ob- 
structions as  soon  as  practicable. 

The  region  bordering  the  upperpar^of  thebayou  and  Washington  and 
Swan  lakes  furnishes  the  principal  products.  The  lower  portion  is  sub- 
ject to  overflow,  and  not  much  land  in  the  vicinity  is  cultivated.  The 
west  side  of  Lake  Washington  is  near  the  Mississippi,  and  a  loop  line 
of  the  Louisville,  New  Orleans  and  Texas  Railway,  from  Coahoma  to 
Rolling  Fork,  passes  between  Swan  Lake  and  Lake  Washington,  and 
has  diverted  the  main  traffic  from  the  bayou. 

Steamboat  navigation  in  Steele  Bayou  was  not  commenced  until  1S70, 
and  since  the  construction  of  the  railroad  it  has  gradually  decreased 
until  for  several  years  the  trade  has  amounted  to  little  or  nothing. 

Much  work  is  needed  to  make  navigation  in  the  bayou  reasonably  safe 
and  unobstructed,  and  if  the  improvement  is  to  be  continued,  it  is 
recommended  that  $5,000  be  appropriated,  as  that  amount,  if  spent  in 
one  low-water  season,  will  open  the  bayou  for  high-wrater  navigation,  and 
further  work  will  not  be  required,  at  least  for  many  years. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $2, 500. 00 

June  30, 1891,  amount  expended  during  fiscal  year 1, 520.  66 

July  1,  1891,  balance  unexpended 979. 34 

July  1,  1891,  outstanding  liabilities .31 

July  1,1891,  balance  available 979.03 

i  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1 893      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

This  stream  was  navigable  from  January  1  to  the  end  of  May. 
List  of  stern-wheel  vessels  engaged  in  navigation. 


i 
1 

i 

1 
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Ft. 

18.4 

Ft. 

3  n 

Draft.       £ 

iame. 

.a     1    »g      5 
3P    !     §      5 

1-3       »      A       « 

Ft.  in.  Ft  in. 

16      3     0    3 

Between  what  places. 

MS 

73.08 
73.13 

Feet 

93.0 
110.0 

Vickslmrg  and  Bear  Garden 
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50 

Josie  D.  Harking 
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Commerce  reported. 


Articles. 

18W-'91. 

1889-'90. 

Cotton 

Ton*. 

1 

60 

150 

125 

Tont. 
8 

Cotton  seed 

846 

Lumber  (in  logs) 

MiRwllanooiis , .     . .      x     t .                 ,    ,  , . . 

Total  down  freights 

326 
300 

354 

Return  freigh  t *. 

350 

Total  freights 

626 

704 

^Estimated  vaIiia,  in  w>iiT>fl  mimbeffi-    r  -  -    ---. T-r --    ----,-■. 

$16,000 

$50,000 

The  branch  of  the  Louisville,  New  Orleans  and  Texas  Railway  has  diverted  the 
main  traffic  from  this  bayou. 


v  i5. 

IMPROVEMENT  OP  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

This  river  has  its  source  in  Moon  Lake,  Coahoma  County,  Miss.,  flows 
in  a  southerly  direction,  and  enters  Yazoo  River  about  45  miles  above 
its  mouth.  During  extreme  high  water  it  is  navigable  to  Clarksdale, 
280  miles  above  the  mouth,  but  Faisonia,  144  miles  above  the  mouth, 
ordinarily  is  considered  the  head  of  navigation. 

An  examination  was  made  by  the  United  States  in  1878  (pages  982- 
984,  Report  Chief  of  Engineers,  1879),  and  the  plan  adopted  for  the  im- 
provement contemplated  building  timber  and  brush  dams  at  the  shoals 
to  scour  a  channel  3  feet  to  40  inches  deep,  and  the  removal  of  snags, 
sunken  logs,  and  leaning  timber  obstructing  navigation,  at  an  estimated 
cost  of  $66,000. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3, 1879 $20,000 

June  14, 1880 8,000 

March  3, 1881 4,000 

August  2, 1882 5,000 

July  5, 1884 5,000 

August  5, 1886 5,000 

August  11, 1888 5,000 

September  19, 1890 6,000 

Total  amount  appropriated 57, 000 

Work  was  commenced  in  1879  and  continued  in  1880, 1881, 1882, 1883, 
1884, 1887,  and  1889.  Operations  extended  over  the  navigable  portion 
of  the  river  from  Clarksdale  to  the  mouth,  but  were  by  no  means  thorough 
on  account  of  small  appropriations,  and  a  great  deal  of  work  is  required 
as  new  obstructions  are  added  every  year.  It  is  reported,  however, 
that  benefits  have  been  gained  by  the  work  done  as  follows :  Before 
the  improvement  commenced  (in  1879)  the  river  was  navigable  for  very 
light  boats  about  6  months  of  the  year;  now  it  is  navigable  the  year 
round,  but  difficult  and  dangerous  at  low  stages  on  account  of  shoals, 
snags,  and  sunken  logs.  Larger  boats  are  used,  and  make  the  round 
trip  (of  about  180  miles  and  return)  in  5  days,  while  before  the  improve- 
ment it  was  unusual  for  a  boat  to  make  the  trip  under  8  days.  Freight 
rates  are  reported  to  be  50  per  cent.  less.    The  lands  along  the  river 
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are  being  cleared  and  settled  rapidly  of  late  years,  which  is  attributed 
in  part  to  the  improved  navigation. 

In  the  fiscal  year  1891  operations  were  as  follows: 

The  United  States  snag  boat  Meigs,  P.  R.  Starr  master,  was  sent  into 
this  river  January  10,  and  continued  work  until  February  13,  when  it 
was  stopped  by  high  water.  Operations  extended  up  to  Faisonia,  nearly 
midway  between  Woodburn  and  Lehrton,  and  in  addition  to  the  removal 
of  obstructions  brush  dams  were  built  at  head  of  Muscle  Shoals  and  at 
Hollywood  Bar.  Regarding  the  work  doue  and  the  condition  of  the 
river,  the  master  of  the  Meigs  reported  as  follows: 

Backwater  from  the  Mississippi  made  the  river  too  high  for  any  work  below 
Campbellsville  on  the  way  up :  Oliphant  Bar  had  full  12  feet  of  water  on  the  shoalest 
places.  Worked  up  through  the  narrow  river  to  "  head  of  drift"  and  removed  a  num- 
ber of  large  and  troublesome  snags.  Above  Mike  Hughes  Landing,  at  "head  of 
drift"  to  Osceola  Gin,  a  distance  of  38  miles,  the  river  is  wide  and  deep,  with  but 
few  snags  in  the  channel,  and  all  of  them  were  in  sight.  At  and  above  Osceola  Gin 
the  entire  bottom  appears  to  be  covered  with  logs  and  trees;  none  of  them  were  in 
aight?  and  they  could  be  caught  only  with  the  drag  chain.  At  places  the  channel  is 
bo  close  in  shore  that  we  had  to  remove  leaning  trees  before  we  could  get  at  the 
snags.  At  Osceola  17  snags  were  removed  in  a  short  distance ;  at  Savage  Point  33 
were  removed  in  a  distance  of  400  yards,  and  65  were  taken  out  at  Sedan  Point  and 
Bend  inside  of  500  yards.  Pilot  Bookoot  says  we  removed  nothing  but  what  was 
directly  in  the  channel,  and  the  worst  snagH  only.  He  seems  to  know  exactly  where 
they  are,  and  can  tell  the  kind  of  wood  before  they  are  pulled.  Judging  from  the 
number  we  have  removed,  there  is  enough  work  to  keep  this  boat  employed  con- 
stantly for  a  year. 

The  following  is  a  summary  of  the  work  done  by  the  Meigs,  viz : 

Snags  and  logs  pulled 437     Leaning  trees  topped 104 

Stumps  pulled 9     Trees  girdled f>3 

Side  jams  removed 4     Square  yards  willows  and  brush  cut.  35 

Shore  snags  cut 4     Lineal  feet  brush  wing  dams  built . .  375 

Leaning  trees  cut 159  | 

Wrecks  removed ;  boiler  of  steamer  Sarah  Elliott  put  on  bank  at  Faisonia. 

The  river  remained  at  a  stage  too  high  to  resume  work  to  advantage 
until  the  latter  part  of  May,  when  the  snag  boat  Florence,  J.  H.  Lewis 
master,  was  fitted  out,  and  was  sent  into  this  stream  June  1,  and  con- 
tinued work  during  the  mouth.  Operations  extended  up  to  the  wreck 
of  the  steamer  Fellw  Hudson,  18  miles  above  Faisonia.  As  the  wreck 
was  but  little  in  the  way  of  navigation  and  the  river  falling  rapidly, 
only  the  boiler  was  removed  and  put  on  the  bank,  and  the  boat  pro- 
ceeded downstream  to  avoid  being  caught  by  low  water.  Below  Wood- 
burn  the  river  was  too  high  for  work  in  the  channel,  and  the  Florence 
returned  to  Vicksburg  June  30. 

The  following  is  a  summary  of  the  work  done: 

Snags  and  logs  removed  from  channel 167 

Stumps  removed  from  channel 30 

Leaning  trees  cut 16 

Wrecks  removed;  boiler  from  steamer  Xellia  Hudxon. 

The  amounts  expended  during  the  year  were: 

For  general  improvement  below  Woodburn $3, 059.  62 

Between  Woodburn  and  Lehrton 1, 136. 45 

Total 4,196.07 

It  is  recommended  that  future  appropriations  shall  not  restrict  ex- 
penditures to  designated  stretches  of  river,  in  order  that  the  funds  may 
be  applied  where  the  work  is  needed  most  and  where  it  will  yield  the 
greatest  benefit  to  navigation. 

The  estimate  of  866,000,  made  in  1879,  for  the  improvement  of  this 
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river  (page  084,  Report  Chief  of  Engineers,  1870),  did  not  contemplate 
doing  the  work  at  irregular  intervals  extending  over  ft  period  of  15 
years,  as  it  will  with  the  usual  ai>propriations,  but  was  made  with  a 
view  to  finishing  it  in  not  more  than  3  or  4  consecutive  seasons.  As 
new  obstructions  are  added  from  time  to  time  it  is  impossible  to  make 
any  definite  estimate,  but  if  an  appropriation  of  not  less  than  $20,000 
is  made  it  can  be  spent  to  advantage  and  with  economy  in  1  or  2  low- 
water  seasons,  and  result  in  greater  benefit  to  navigation  and  work  of 
a  more  lasting  character  thau  a  larger  sum  by  small  allotments  every 
other  year. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

June  30,  1891,  amount  expended  during  natal  year 4, 196. 07 

July  1,  1891,  balance  unexpended 803. 92 

July  1,  1891,  outstanding  liabilities 4. 79 

July  1,  1891,  balance  available 799.14 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    20, 000. 00 
}  Submitted  in  compliance  with  requirements  of  auctions  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


In  the  past  fiscal  year  this  river  was  navigable  to  Woodburn,  about  80  miles  above 
the  mourn,  the  entire  time,  and  during  medium  and  high  Htages  boats  ran  into  the 
upper  river  to  Faisonia  and  Bnrch  Place. 

List  of  stem-wheel  steamboats  that  navigated  Big  Sunflower  River  in  fiscal  year  1891. 


Name. 


Joaie  I).  Harkins ,  73. 13 

: 

John  F.Allen 133.90 


Nellie  Hudson 166. 01 


Hill  City 

Joe  Seay  (tug) . 


Draft. 


be 

3 


Ai 


I u-  eg 

'  I      •      ■*- 1  '   u  tc 

ji  '      •     I    *£     rs  i  Round  trips  between  what  places.'  jk  s 


\  Feet.  \  Ft.  \  Ft.  Ft.  in.  FL  in. 


I 
110.019.5:  3.3   2 

I 


2<  3 


130. 224. 0 


4. 2   1      8'  4    0< 


<    5 

1? 


141.3125.0 


90.00' 
1  27.74 


n'o< 


si 


50 


3.4   1     10   4 


95. 0!22. 0;  4. 5   1 
75.0jl6.0:  6.0   7 


6!  4 
01  7 


Vieksburg  and  Fnisouia 

VJekHburg  and  Hurehs 

Vick«burg  and  Woodburn 

Vickaburg  and  Hurcha 

Vieksburg  and  Faisonia 

Vieksburg  and  Woodburn 

Vieksburg  and  Burehs 

Vieksburg  and  Faisonia i J    186 

,  __    Vieksburg  and  Woodburn 

0  2l!  Vickaburg  and  Caiupbellaville  . 
0  ;  1',        do 


(  2  Viekn 
}  2  Vicks 
(   2;  Vicks 

0?15, 
(22, 


Cotton 

Cotton  seed  . . . 

Hides 

Live  stock 

Saw  logs 

Liunbcr  

Staves 

Miscellaneous  . 


Summary  of  commerce  reported. 


Articles. 


1890- '91.  I     1889-'90.         1888-'89. 


Total  down  freight 

lieturn  freighta  . . . ." 


Total  freights 

Estimated  value,  in  round  number 


Tons.  ! 
2,375  ■ 
3.  500  1 


70  • 
15.400  ' 

920 
3.  219  : 
2.027    . 


27.511  , 
4.473 


Ton*. 
2,  594 
3,975 


Ton*. 
4,000 
6.000 
1 
150  ,  150 

4.000  j 

S09  i 

5,250  !  490 
I              3,880 


16,838  i 
5,322  ! 


31.984  22.1(50  I 

$945,  000  !  $1, 240,  000  I 


14. 521 
9.G80 


24,  201 
$1,858,000 
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The  Louisville,  New  Orleans  and  Texa«  Railway  crosses  the  river  at  Clarksdale, 
and  thence  south  runs  parallel  to  the  stream,  at  distances  varying  from  5  to  20  miles. 
The  Georgia  Pacific  Division  of  the  Richmond  and  Danville  Railroad  crosses  the  river 
near  Johnson ville  with  a  line  running  from  Arkansas  City  on  the  Mississippi  to  At- 
lanta, Ga. 


V  16. 

IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

This  river  has  its  source  in  Northern  Mississippi,  flows  in  a  north- 
westerly and  then  westerly  direction  through  the  most  productive  re- 
gion of  West  Tennessee,  and  enters  the  Mississippi  Eiver  50  miles 
above  Meinpliis.  I  am  informed  that  navigation  in  this  stream  com- 
menced as  early  as  1827;  that  in  1841  and  1842  the  State  of  Tennessee 
appropriated  $100,000  for' improvement  of  rivers  in  the  western  part  of 
the  State,  one- third  of  which  was  expended  on  Big  Hatchee,  after  which 
considerable  business  was  done;  that  from  six  to  seven  boats  with  ca- 
pacities for  carrying  500  to  1,600  bales  of  cotton  were  employed  during 
the  cotton  season,  and  navigation  was  open  the  year  round  for  light- 
draft  boats.  In  1866  the  legislature  of  Tennessee  declared  the  stream 
unnavigable,  and  authorized  certain  railroads  to.  build  bridges  without 
draws,  and  navigation  was  suspended  until  1879,  when  the  law  was  re- 
pealed, and  the  bridges  were  altered. 

An  examination  was  made  by  the  United  States,  in  1879,  and  the 
project  based  thereon  contemplated  the  removal  of  snags,  logs,  leaning 
timber,  etc.,  to  render  the  stream  navigable  for  light-draft  boats  from 
Bolivar,  Tenn.,  to  the  mouth  throughout  the  year.  This  part  of  the 
river  was  estimated  to  be  about  240  miles  long.  (Report  Chief  of  En- 
gineers, 1880,  pages  1330-1332.)  The  plan  of  operations  given  in  the 
original  project  contemplated  completing  the  work  in  three  consecutive 
low-water  seasons  at  a  cost  of  $30,000. 

The  appropriations  have  been  as  follows : 

By  act  of— 

Jane  14, 1880 $10,000 

March  3,  1881 3,500 

August  2,  1882 3,000 

July  5,  1884 2,500 

August  5,  1886 3,000 

August  11,  1888 5,000 

September  19,  1890 5,000 

Total  amount  appropriated  (in  11  years) 32, 000 

In  view  of  the  above,  and  the  fact  that  new  obstructions  are  added 
every  year,  the  work  can  not  be  completed  within  the  original  estimates, 
and  small  appropriations  will  be  required  from  time  to  time  to  maintain 
unobstructed  navigation. 

Work  was  begun  in  1880,  and  continued  in  1881, 1882, 1884, 1886-'87, 
and  1889.  Before  its  commencement  the  stream  virtually  was  unnaviga- 
ble by  reason  of  the  obstructions;  .in  1889  it  was  reported  navigable  for 
7  months,  and  during  the  past  fiscal  year  it  was  reported  navigable  for 
9  months.  The  stream  from  Bolivar  to  its  mouth  is  crossed  by  4  rail- 
roads, about  60  miles  apart,  which  transport  the  principal  products  of 
the  country,  and  the  main  effect  of  the  improvement *&o  far  has  been  to 
facilitate  the  transportation  of  timber  and  staves  and  prevent  excessive 
rates  of  freight.  The  fixed  bridge  of  the  Tennessee  Midland  Eailway, 
about  60  miles  below  Bolivar,  prevents  navigation  of  steamers  above 
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that  poiut.    If  this  bridge  is  altered,  and  the  natural  obstructions  are 
removed  to  permit  boats  to  run  the  year  round,  so  that  the  people  may 
reljr  upon  the  river  trade,  there  is  every  probability  that  steamboat 
navigation  will  be  revived,  though  not  to  the  extent  of  the  period  prior  ■ 
to  the  war,  before  the  railroads  were  built. 

The  appropriation  of  1890  was  made  late  in  the  season,  and  the  river 
has  been  at  a  stage  too  high  for  advantageous  work  during  the  greater 
portion  of  the  period  since,  and  on  this  account  no  work  was  done  dur- 
ing the  fiscal  year  1891.  It  is  intended  to  take  advantage  of  the  low- 
water  season  this  summer  and  fall,  giving  special  attention  to  the  chan- 
nel obstructions,  which  are  more  troublesome  than  leaning  trees,  much 
of  the  latter  having  been  cut. 

If  this  work  is  to  be  continued,  economy  will  be  subserved  by  expend- 
ing in  one  season  an  amount  sufficient  to  clear  the  river  so  that  further 
work  shall  not  be  needed  for  several  years.  The  improvement  will  be 
much  more  thorough  and  lasting  by  such  concentration,  and  the  prac- 
tical benefit  to  navigation  more  nearly  attained.  I  recommend  the  ex- 
penditure of  not  less  than  $10,000  in  one  season,  beginning  work  as  soon 
as  the  stage  of  water  will  permit,  constructing  or  hiring  a  flat-boat  with 
steam  capstan,  and  using  explosives  liberally  for  removing  snags  and 
sunken  logs.  A  shore  party,  lodged  in  tents  and  moving  about  in  skiffs, 
should  clear  the  banks  and  supplement  work  in  the  channel.  Expe- 
rience in  the  past  shows  that  little  benefit  is  to  be  derived  from  small 
and  irregular  appropriations.  The  cost  of  administration  is  increased, 
and  much  of  the  good  results  of  the  work  is  lost  during  the  interval 
between  appropriations. 

As  a  matter  of  history  connected  with  the  improvement  of  this  stream 
and  the  Forked  Deer  River,  I  report  that  at  the  last  session  of  the  leg- 
islature of  Tennessee  an  appropriation  of  $5,000  was  made  for  "  surveys 
of  a  canal  between  the  Tennessee  and  the  Mississippi  River,"  etc.  •  The 
project  for  such  a  canal,  I  understand,  contemplates  an  outlet  to  the 
Mississippi  through  the  Big  Hatchee  or  Forked  Deer  River,  as  may  be 
found  most  feasible.  After  completing  the  surveys  and  selecting  the 
most  practicable  route,  it  is  intended  to  lay  the  report  before  Congress 
with  a  view  to  having  the  United  States  undertake  the  work  of  con- 
struction. 

Money  statement 

July  1, 1890,  balance  unexpended $0. 81 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

July  1,  1891,  balance  unexpended...- 5,000.81 

July  1,  1891,  outstanding  liabilities 48 

July  1,  1891,  balance  available \ 5,000.33 


C  A mou n  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

This  stream  was  reported  navigable  for  light-draft  boats  between  8  and  9  months  of 
the  past  fiscal  year. 
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List  of  boat*  engaged  in  navigation. 


Draft. 

K 

*R 

Claas. 

H 

i 

5 

& 

Between  what  places. 

I* 

Kama. 

Light. 

Loaded. 

Feet. 

Ft. 

Ft.  •  Ft.inSFt.in. 

f 

13  ;  Log  Landing  and  Louis- 
ville and  Nashville 

.... 

1 

City  of  Charles- 
ton. 

Stern-wheel 
steamboat 

81.32 

85.0 

25,0 

3.7,  1    6 

3    6 

1      Railroad  Bridge. 
7     Simpson   and   Louis- 
1      ville  and  Nashville 

( 

1      Railroad  bridge. 

P.H.Kelly 

....do 

45.00  !  90.0  ;18.0 

2.9 

1    6 

3    0    !  25     Rialto,     Van   Unpen, 

.... 

I            1 

Eastanaula.  and   in- 

1 

termediate  points. 

i 

7    o\ 

1 

Memphis    and   Green 

.... 

White  Oak 

Tug 

31.32     69.0  !l3.0 

6.4 

5    6 

Landing. 

1            i 

2 

Memphis  and  PiHjerk. 

Ed.Durant,jr... 

Stern-wheel 

149.7     115.0  27.0 

5.3 

1    6 

3    6 

1 

Memphis   and   Butler 

2 

steamboat. 

i      1 

1 

Bluff. 

Summary  of  commerce  reported. 

Articles. 

1890-'91. 

Tons. 

23 

Lumber  (Haw-logs) 

6,010 

Staves  and  heading 

11,600 

Provisions 

25 

Total  freigl 

its 

17.658 

$184 

Estimated  value,  In  round  mini 

bers. . . , 

,500 

The  Illinois  Central  Railroad  crosses  the  river  at  Bolivar,  Tenn.,  the  head  of  pro- 
posed improvement;  the  Tennessee  Midland  Railway  crosses  at  Hatchee  Station, 
about  17  miles  from  the  mouth ;  the  Louisville  and  Nashville  Railroad  crosses  at 
Big  Hatchee  Station,  about  117  miles  from  the  month;  and  the  Newport  News  and 
Mississipx>i  Valley  Railroad  crosses  at  Rialto,  about  57  miles  from  the  mouth. 


V  17. 

IMPROVEMENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

Forked  Deer  Eiver,  24  miles  long,  is  formed  by  the  junction  of  the 
North  and  South  Forks  in  D yer  County,  West  Tennessee,  about  9  miles 
below  the  town  of  Dyersburg,  flows  in  a  southwesterly  direction,  enters 
Obion  Eiver  4  miles  above  its  mouth,  and  thus  finds  an  outlet  to  the 
Mississippi  at  Hale  Point,  95  miles  above  Memphis.  Originally  the 
mouth  of  Forked  Deer  was  at  Ashport,  18  miles  below  Hale  Point,  but 
about  52  years  ago  the  State  of  Tennessee  cut  a  canal  to  a  bend  of  the 
Mississippi  (now  the  mouth  of  Obion  Eiver),  shortening  the  length  of 
main  Forked  Deer  Eiver  about  one-half.  The  part  below  the  canal  is 
blocked  with  snags  and  drift,  and  is  called  "  Old  v  and  "  Lost "  chan- 
nels. The  canal  is  known  as  "Tigertail."  North  Fork  is  formed  by 
several  small  creeks  near  Trenton,  in  Gibson  County,  flows  in  a  westerly 
direction  to  Dyersburg,  thence  southwesterly.    South  Fork  heads  in 
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HcNairy  and  Henderson  counties  and  flows  in  a  general  northwesterly 
direction.  Appropriations  aggregating  $43,000  were  made  at  various 
times  by  the  State  of  Tennessee,  but  their  expenditure  resulted  in  little 
or  no  benefit  to  navigation. 

Examinations  were  made  by  the  United  States  in  1874, 1880,  and  1887.* 
(Reports  Chief  of  Engineers,  i874,  pages  372-380 ;  1881,  pages  1489-1497 ; 
Mid  1887,  pages  1494, 1495.)  The  projects  contemplated  the  removal  of 
snags,  logs,  leaning  timber,  etc.,  in  South  Fork  below  Jackson,  North 
Fork  below  Dyersbiirg,  and  the  main  river.  The  estimates  were 
$19,250,  $4,500,  and  $7,000  for  these  branches  respectively,  but  as  they 
vere  based  upon  plans  for  completing  the  work  in  one  season,  it  is  prob- 
able that  the  cost  will  be  increased,  as  new  obstructions  are  added  from 
time  to  time. 

The  appropriations  have  been  as  follows: 

By  act  of— 

August  2. 1882,  for  South  Fork $3,000 

JulyS,  1884,  for  South  Fork 2,000 

August  5,  1886,  for  South  Fork 5,000 

(for  South  Fork ; 2,500 

August  11,  1888,  1  for  North  Fork...* 4,500 

f  for  main  river 2, 500 

September  19,  1890,  for  North  Fork  and  main  river 2,500 

Total  amount  appropriated 22, 000 

Work  in  South  Fork  was  commenced  in  1883  and  continued  in  1884, 
1886-?87,  and  1888-'89.  Its  commerce  consists  chiefly  of  staves  and 
lumber,  brought  out  by  flatboats  and  rafts  of  saw  logs.  Before  the 
improvement  commenced  about  one  boat  in  three  was  lost  by  reason  of 
the  obstructions;  now  they  make  the  trip  with  comparative  safety  and 
at  less  cost. 

North  Fork  below  Dyersburg  was  worked  over  in  1888-'89  and  ptit 
in  good  navigable  condition,  enabling  boats  to  run  at  a  stage  3  feet 
lower  than  formerly. 

The  main  stream  was  cleared  as  far  as  practicable  in  1888-'89,  but 
sudden  rises  and  the  limited  amount  prevented  any  material  improve- 
ment to  navigation. 

No  Avork  was  done  during  the  fiscal  year  1890-?91,  as  the  appropria- 
tion was  made  late  in  the  season,  and  the  water  has  been  high  during 
the  greater  portion  of  the  period  since.  It  is  intended  to  begin  opera- 
tions as  soon  as  practicable.  The  party  can  go  over  the  stretch  from 
Dyersburg  to  the  mouth  of  North  Fork  in  a  short  time  and  remove 
any  obstructions  added  since  work  was  suspended  in  1889,  after  which 
operations  will  be  continued  in  the  main  stream  until  the  funds  are  ex- 
hausted. 

Before  the  railroads  were  built  through  this  section  of  the  State, 
gome  25  or  30  years  ago,  there  appears  to  have  been  considerable  busi- 
ness done  in  this  stream,  but  it  has  declined,  until  at  the  present  time 
it  amounts  to  little.  In  the  past  year  two  tugs  were  employed  in  tow- 
ing rafts,  lumber,  etc.,  once  in  a  while  carrying  cotton  to  Hale  Point 
when  the  railroad  freight  rates  got  too  high.  South  Fork  is  obstructed 
by  numerous  bridges,  which  render  steamboat  navigation  impracticable, 
and  there  appears  to  be  no  reason  or  demand  for  its  further  improve- 
ment. North  Fork  below  Dyersburg  has  been  cleared  so  that  it  is  in 
foirly  good  navigable  condition;  and  it  seems  that  the  only  work  needed 
at  present  is  in  the  main  stream.  With  the  amount  available  for  this 
purpose,  and  an  additional  appropriation  of  $3,000,  it  is  believed  that 
this  work  can  be  completed. 
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Money  statement 

Amount  appropriated  by  act  approved  September  19, 1890 $2, 500. 00 

July  1, 1891,  balance  unexpended 2, 500. 00 

{Amount  (estimated)  reouired  for  completion  of  existing  project 3, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


North  Fork  and  Main  River  were  reported  navigable  in  the  past  fiscal  year  from 
December  to  May,  inclusive.    No  commerce  was  reported  from  South  Fork. 

List  of  steamboats  engaged  in  navigation. 


Name. 

J 

i 

i 

f 

3 
I 

* 

& 

Draft. 

Number 
o  f  p  a  a  - 
sengers. 

Number  of  round  trip* 
made,  and  between 

Light. 

Loaded. 

what  places. 

Ft. 

Ft. 

Ft. 

Ft.  in. 

Ft.  in. 

Peoria  Belle 

Tug. 

31.07 
28.76 

70.3 
71.6 

12;  6 
15.0 

4.4 

4.6 

No  report. 

75, D yersbnrg  on 
North  Fork  and 
Keno  Bluff  on  main 
river  (about  13 
miles) ;  6,  Dversburg 
and  Obion  Mills  on 
Obion  River  (month 
of  main  river). 

James  Laughlin . 

5    0 

5    6 

30 

♦No  report. 
Summary  of  commerce  reported. 


Articles. 


]890-'91. 


Cotton 

Cotton  se«d 

Lumber,  principally  sawlogs 

Staves 

Total  freight 

Estimated  value,  in  round  numbers 


Ton*. 


6 

25 


24,000 


33,231 


$250, 000 


South  Fork  is  crossed  at  Jackson  by  the  Illinois  Central  Railroad,  the  Mobile  and 
Ohio  Railroad,  and  the  Tennessee  Midland  Railway ;  and  by  the  Louisville  and  Nash- 
ville Railroad  at  Bell  Depot:  and  the  Newport  News  and  Mississippi  Vaiiey  Rail- 
road crosses  North  Fork  at  Dyersburg. 


V  18. 

WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIBUTA- 
RIES. 

These  gauges  were  designed  to  secure  information  from  continuous 
records,  with  a  view  to  protecting  the  valley  of  the  Mississippi  from 
overflow,  improving  navigation,  and  giving  correct  reports  for  the  ben- 
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eflt  of  river  men  and  planters.  They  were  ordered  by  joint  resolution 
of  Congress  approved  February  21, 1871  (section  5252,  Eevised  Stat- 
utes), viz: 

Sec.  5252.  The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water 

Sauges  established  and  daily  observations  made  of  the  rise  and  fall  of  the  Lower 
Lissisaippi  River  and  its  chief  tributaries  at  or  in  vicinity  of  St.  Louis,  Cairo,  Mem-  " 
phis,  Helena,  Napoleon,  Providence,  Vicksburg,  Red  River  Landing,  Baton  Rouge, 
and  Carrollton,  on  the  Mississippi  between  the  mouth  of  the  Missouri  and  the  Gulf 
of  Mexico ;  and  at  or  in  the  vicinity  of  Fort  Leavenworth,  on  the  Missouri ; 
Rock  Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio:  Florence,  on  the 
Tennessee ;  Jacksonport  on  the  White  River ;  Little  Rock,  on  the  Arkansas ;  and 
Alexandria  on  the  Red  River ;  and  at  such  other  places  as  the  Secretary  of  War  may 
deem  advisable.  The  expenditure  for  the  same  shall  be  made  from  the  appropria- 
tion for  the  improvement  of  rivers  and  harbors,  but  the  annual  cost  of  the  observa- 
tions shall  not  exceed  the  sum  of  $5,000. 

The  above  gauges  were  established  the  latter  part  of  1871,  except 
Carrollton,  established  in  January,  1872.  A  gauge  was  placed  at 
mouth  of  White  Eiver  instead  of  Napoleon,  which  was  fast  caving  into 
the  river.  A  gauge  was  established  at  Natchez,  Miss.,  and  an  addi- 
tional one  at  Louisville,  Ky.,  one  being  needed  at  the  head  and  one  at 
the  foot  of  the  falls.  Observations  were  commenced  at  each  station  as 
soon  as  the  gauges  were  established,  and  with  a  few  exceptions  have 
been  continued  regularly  since. 

A  gauge  was  established  at  Nashville,  Tenn.,  on  the  Cumberland 
River,  in  August,  1873,  and  in  1890  four  new  gauges  were  established, 
viz:  On  Red  River  at  Shreveport,  La.,  February  20;  Garland,  Ark., 
February  21;  Fulton,  Ark.,  February  22;  and  on  Mississippi  River  at 
Donaldsonville,  La.,  June  9. 

The  gauge  at  Rock  Island,  HI.,  was  discontinued  April  30, 1879,  be- 
cause observations  so  far  upstream  were  not  needed,  and  the  old  gauge 
at  Fort  Leavenworth,  Kaus.,  was  abandoned  November  30, 1886,  but 
readings  have  been  continued  by  the  Missouri  River  Commission. 

In  1881  bulletins  were  erected  at  the  stations  on  the  Mississippi  for 
the  purpose  of  giving  passing  steamboats  the  stage  of  water  at  each 
reading,  and  showing  whether  the  river  was  rising,  stationary,  or  fall- 
ing. In  1890  these  were  replaced  by  larger  bulletins  (sheet-iron  plates, 
48  by  40  inches  by  one-sixteenth  inch;  white  figures  on  black  ground), 
more  than  twice  the  size  of  the  old  ones,  and  large  enough  to  be  read 
with  the  naked  eye  at  a  distance  of  half  a  mile.  A  photograph  show- 
ing the  new  bulletin  at  Baton  Rouge,  La.,  which  is  a  fair  specimen,  is 
sent  herewith.*  The  old  bulletins  were  repaired  and  used  in  extend- 
ing this  service  upon  the  tributaries. 

Since  February  1, 1887,  the  gauges  have  been  read  and  bulletins 
changed  at  8  a.  m.  and  4  p.  m.  daily,  to  secure  greater  uniformity  and 
accuracy;  formerly  they  were  read  at  8  a.  m.  only. 

•  The  engineer  gauges  are  used  by  the  Signal  Service  at  St.  Louis,  Mo., 
Cario,  HI.,  Memphis,  Tenn.,  Helena,  Ark.,  Vicksburg,  Miss.,  Nashville, 
Tenn.,  Alexandria,  La.,  Shreveport,  La.,  and  Fulton,  Ark. 

During  the  fiscal  year  ending  June  30, 1891,  observations  were  con- 
tinued at  the  twenty-two  gauges.  The  readings  are  received  at  this 
office  weekly,  reviewed,  consolidated,  and  sent  to  the  secretary  of  the 
Mississippi  River  Commission.  The  readings  have  been  published  by 
the  Commission  to  the  end  of  the  calendar  year  1890. 

Records  of  the  daily  readings  were  furnished  the  president  of  the 
Mississippi  River  Commission;  copy  of  the  Florence  record  was  fur- 


'  Not  printed. 
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nished  the  engineer  in  charge  of  Tennessee  River;  copy  of  the-Oarrollton 
record  was  sent  the  assistant  engineer  at  South  Pass  of  the  Mississippi 
River,  and  copies  of  the  records  at  various  stations  below  Memphis 
were  furnished  district  officers  and  levee  commissioners  during  the  flood 
this  spring. 

►     The  following  gauges  were  inspected  by  Assistant  Engineer  John 
Ewens,  viz : 

July. — (21st)  Natchez,  Miss.;  (24th)  Red  River  Landing,  La.,  gauge 
rebuilt  from  12  to  42.5  foot  mark;  (26th)  Baton  Rouge,  La.,  gauge  re- 
built from  3  to  25.5  foot  mark;  (27th)  Donaldsonville,  La.;  (29th)  Car- 
rollton,  La.,  gauge  rebuilt  from  —2  to  17  foot  mark,  and  position  of 
bulletin  changed  on  account  of  caving  bank. 

August. — (7th)  Vicksburg,  Miss.,  gauge  rebuilt  from  0  to  52.5  foot 
mark,  and  two  additional  bench-marks  established;  (15th)  Lake  Provi- 
dence, La.,  gauge  rebuilt  from  0  to  44  foot  mark,  bulletin  repainted,  and 
new  bench-mark  established;  (16th)  mouth  of  White  River,  Ark.,  gauge 
rebuilt  from  3  to  50.5  foot  mark,  and  permanent  stone  bench-mark  es- 
tablished; (18th)  Memphis,  Tenn.,  gauge  rebuilt  from  —0.3  to  38.3  foot 
mark,  bulletin  repainted,  and  bench-marks  tested ;  (22d)  Helena,  Ark., 
gauge  repainted,  and  bulletin  resfet  and  repainted;  (24th)  Little  Rock, 
Ark.,  bench-marks  tested  and  level  connections  made  with  other  gauges, 
and  bench-marks  of  Arkansas  River  and  Coast  Survey. 

September. — (1st)  Garland,  Ark.,  gauge  rebuilt  from  0  to  31-foot  mark; 
(3d)  Fulton,  Ark.,  gauge  rebuilt  from  0  to  35.4-foot  mark  and  zero  low- 
ered 3  feet,  as  old  gauge  was  known  to  be  too  high,  Signal  Service 
gauge  tested,  high-water  mark  of  1890  leveled  to  and  found  to  be  43.743 
feet  above  zero  of  new  gauge,  and  two  additional  bench-marks  estab- 
lished; (5th)  Shreveport,  La.;  (7th)  Alexandria,  La.,  gauge  rebuilt  from 
15  to  26  foot  mark  and  high-water  section  braced ;  (8th)  Baton  Rouge,  La., 
gauge  rebuilt  entire  from  0  to  38  foot  mark;  (10th)  Donaldsonville,  La., 
gauge  reset,  having  been  disturbed  by  steamer  jamming  piling  to  which 
it  was  attached;  (11th)  Carrollton,  La.;  (15th)  Red  River  Landing,  La., 
two  new  sections  put  in  reading  from  5  to  12  and  17  to  23.5  feet,  and  all 
sections  braced;  (18th)  Natchez,  ML-s.,  gauge  rebuilt  from  6  to  20  foot 
mark. 

November. — (5th)  Vicksburg,  Miss.,  bulletin  repaired,  reset,  and 
painted;  (18th)  Shreveport,  La. 

June. — (9th)  Shreveport,  La.;  (12th)  Alexandria,  La.;  (21st)  Red 
River  Landing,  La.,  gauge  rebuilt  from  19  to  36  foot  mark;  (23d) 
Natchez,  Miss.;  (25th)  Vicksburg,  Miss.,  gauge  rebuilt  from  14.5  to 
30.4  foot  mark. 

The  resolution  of  February  21, 1871,  intended  to  provide  an  annual 
appropriation  of  $5,000,  but  as  it  directed  that  the  expenditure  be  made 
from  the  appropriation  for  rivers  and  harbors,  and  as  that  has  been  a 
biennial  appropriation  since  1882,  it  became  evident  that  new  legisla- 
tion would  be  required  or  the  work  would  have  to  be  discontinued.  In 
1878  observations  were  stopped  for  want  of  funds,  but  many  observers 
continued  the  readings  without  compensation.  In  1884  a  deficiency 
appropriation  was  made  for  their  continuance.  In  1886  the  Mississippi 
River  Commission  paid  the  observers  and  repaired  the  gauges  on  the 
Mississippi  to  prevent  observations  being  stopped,  and  in  1887-88  the 
funds  ran  out  and  the  records  were  kept  up  voluntarily  by  the  ob- 
servers. 

The  value  of  the  records  requires  that  they  shall  be  accurate  and  con- 
tinuous, and  to  provide  for  this  and  to  enlarge  and  perfect  the  system 
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the  river  and  harbor  act  of  August  11,  1888,  made  a  permanent  appro- 
priation, avS  follows: 

Sec.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  resolution 
of  the  21st  of  February,  1871,  upon  the  application  of  the  Chief  of  Engineers,  the 
Secretary  of  War  is  hereby  authorized  to  draw  his  warrant  or  requisition  from  time 
to  time  upon  the  Secretary  of  the  Treasury  for  such  sums  as  may  be  necessary  to  do 
such  work,  not  to  exceed  iu  the  aggregate  for  each  year  the  amount  appropriated  in 
this  act  for  such  purpose :  Provided,  however,  That  an  itemized  statement  of  such 
expenses  shall  accompany  the  annual  report  of  the  Chief  of  Engineers. 

The  item  of  appropriation  referred  to  in  the  above  section  was  as  fol- 
lows: 

For  gauging  the  waters  of  the  Lower  Mississippi  River  and  its  tributaries  as  pro- 
vided for  in  joint  resolution  of  21st  of  February,  1871,  $9,600:  Provided,  That  $3,600 
of  same  is  authorized  to  be  expended  in  paying  the  expenses  of  gauging  the  said 
waters  during  the  fiscal  year  ending  June  30, 1888. 

The  same  act,  iu  the  item  "for. continuing  operations  upon  the  reser- 
voirs at  the  head  waters  of  the  Mississippi  River,"  provided  for  an  allot- 
ment from  the  permanent  appropriation  for  gauges,  as  follows : 

And  the  Secretary  of  War  shall  cause  such  gaugings  to  be  made  at  or  near  St.  Paul 
during  the  annual  operations  of  said  reservoirs  as  shall  determine  accurately  the  dis- 
charge at  that  point,  the  cost  of  same  to  be  paid  out  of  the  annual  appropriation  for 
gauging  the  waters  of  the  Mississippi  River  and  Its  tributaries. 

Toward  the  end  of  the  third  year's  work  under  this  act,  it  was  held 
that  the  amount  which  the  Secretary  of  War  might  draw  lor  this  pur-, 
pose  was  limited  to  $0,000  a  year,  and  as  $900  had  been  allotted  for  the 
work  at  St.  Paul,  this  left  but  $5,100  for  continuing  the  observations 
under  an  approved  project  requiring  the  expenditure  of  $8,700. 

To  comply  with  the  law  forbidding  acceptance  of  voluntary  service,- 
and  at  the  same  time  to  avoid  breaking  the  continuity  of  the  observa- 
tions, authority  was  obtained  for  temporary  transfer  of  gauges  on  trib- 
utary streams  in  this  district  to  the  appropriations  for  their  improve- 
ment, and  of  most  of  those  on  Mississippi  River  and  the  tributaries 
beyond  the  limits  of  this  district  to  other  officers.  This  involved  an  ex- 
penditure of  froin  $30  to  $00  from  several  appropriations  for  the  quarter 
ending  June  30,  a  trifling  sum  as  compared  with  the  value  of  the  rec- 
ords to  the  several  streams  themselves  as  well  as  to  the  service  at  large. 

The  joint  resolution  of  February  21,  1871,  authorized  the  establish- 
ment and  maintenance  of  gauges  "  at  such  other  places  as  the  Secre- 
tary of  War  may  deem  advisable,"  and  it  was  under  this  provision  that 
the  number  has  been  increased  on  Mississippi  River  and  the  service  ex- 
tended on  the  principal  tributaries,  and  for  which  the  appropriation  of 
1888  was  increased  and  made  permanent;  both  for  the  benefit  of  navi- 
gation and  people  living  on  the  lowlands,  and  for  preserving  the  con- 
tinuity of  the  records. 

It  is  recommended  that  the  section  relating  to  water  gauges  be  fixed 
so  as  to  prevent  any  doubt  about  the  amount  that  may  be  drawn  in  each 
fiscal  year. 

As  the  value  of  the  observations  and  the  practical  use  of  the  bulle- 
tins become  appreciated,  requests  are  made  by  river  men  for  new  gauges 
or  for  bulletins  at  the  important  stations  on  the  tributaries.  Gauge 
stations  have  been  established  on  tributary  streams  in  connection  with 
their  improvement,  some  of  which  might  be  transferred  to  this  sendee 
with  great  benefit  to  all  concerned.  A  few  stations  on  Red,  Ouachita, 
and  Y$zoo  rivers  should  be  continued  and  bulletins  erected  on  the  large 
rivers  outside  the  district,  as  Arkansas,  Tennessee,  and  Cumberland 
rivers.  Stations  on  bayous  Bartholomew  and  Bceuf,  Tensas  River,  and 
ENa  91 127 
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Bayou  Ma$on  would  be  valuable  to  the  people  living  in  the  district  sub- 
ject to  overflow  to  give  warnings  of  approaching  floods  and  to  inform 
river  men  of  the  amount  of  water  on  the  shoals,  thus  enabling  them  to 
know  when  to  make  trips,  how  far  they  could  go,  and  what  depth  to 
load. 

To  give  the  greatest  value  to  the  records  the  zeros  of  the  gauges 
should  be  connected  with  the  Cairo  datum,  the  common  reference  plane 
of  the  Engineer  Department  and  the  Mississippi  Eiver  Commission,  and 
through  that  to  mean  Gulf  level.  Many  of*  them  have  been  fixed,  but 
some  of  those  on  the  distant  streams  remain  to  be  connected.  Fortu- 
nately the  lines  of  precision  of  the  Coast  Survey,  Commission,  and  the 
Engineer  Department  Survey  of  Bed  Kiver  are  so  extensive  that  but 
few  lines  of  levels  are  needed.  Red  River  will  have  a  continuous  line 
from  Fulton  to  Mississippi  River  by  next  year.  Arkansas  River  is 
paralleled  from  the  Mississippi  to  Little  Rock  by  the  Coast  Survey  line, 
from  which  Upper  Ouachita,  Bayou  Bartholomew,  St.  Francis,  and 
White  rivers  can  be  reached.  Middle  Ouaehita  is  crossed  by  the  pre- 
cise line  from  Vicksburg  to  Shreveport,  and  Lower  Ouchita  and  Black 
rivers  and  the  mouths  of  Tensas  and  Bayou  Boeuf  are  within  easy  reach 
of  the  Coast  Survey  bench  at  Vidalia.  The  line  to  Shreveport  crosses 
Tensas,  Ma9on,  Boeuf,  Ouachita,  and  the  Dorcheat.  Yazoo  River  needs 
but  one  line  from  Greenville  to  the  mouth  of  Tallahatchee  River,  55 
miles,  to  give  the  elevation  of  high  and  low  water  of  early  years  and  to 
recover  the  elevations  of  the  Delta  Survey  of  1858  at  Prentiss  and 
Napoleon.  The  Coast  Survey  line  up  the  Mobile  and  Ohio  Railroad  will 
serve  as  a  base  for  the  gauges  on  Tennessee  River,  while  those  on  Ohio 
River  can  be  reached  from  the  transcontinental  line.  •  This  work  should 
•be  done  gradually  so  as  not  to  involve  a  large  expenditure  in  any  one 
year,  or  the  necessity  of  organizing  a  special  party.  The  most  economical 
method  would  be  to  extend  the  work  of  the  gauge  inspector  and  run 
the  shorter  lines  of  level  from  time  to  time  when  he  should  be  conven- 
ient to  the  stations  to  be  connected. 

The  search  for  the  benches  of  the  Delta  survey  has  been  continued 
and  the  level  note  books  of  1851  and  1858  reviewed.  It  was  intended 
to  visit  all  of  the  old  stations  in  May  and  June  and  verify  the  record, 
but  the  lack  of  funds  prevented.  It  is  hoped  by  another  year  that  the 
subject  will  be  exhausted.  The  following  stations  are  believed  to  have 
been  found  beyond  all  doubt:  Cairo,  Memphis,  Vicksburg,  and  Baton 
Rouge;  while  Natchez  and  Carrollton  are  in  dispute  and  can  be  deter- 
mined only  by  getting  the  elevation  of  known  points  to  which  they  are 
connected  by  levels  on  certain  section  lines.  Helena,  Napoleon,  Pren- 
tiss, Lake  Providence,  and  Red  River  Landing  may  be  restored  by 
comparing  elevations  of  high- water  marks,  found  in  a  similar  way,  with 
plotting  of  the  high-water  lines  drawn  between  known  stations  of  the 
survey.  The  gauges  at  Little  Rock  and  Natchez  need  investigating,  as 
recent  examinations  of  the  records  indicate  errors  in  placing  the  zeros 
in  reestablishing  the  gauges  at  points  other  than  those  selected  by 
Colonel  Merrill.  The  zeros  will  not  be  changed,  but  a  correction  ap- 
plied to  the  record  if  found  necessary.  The  height  of  mean  Gulf  level 
above  the  Cairo  datum  is  about  21  feet,  but  no  agreement  has  yet  been 
made  between  the  Coast  Survey  and  the  Commission  for  a  final  value. 
By  the  former  the  height  is  20.88  and  by  the  latter  21.26,  either  of  which 
is  accurate  enough  for  practical  use. 

The  recommendation  of  former  reports  that  the  gauge  service  should 
be  under  one  management  is  repeated  in  the  interest  of  economy  and 
good  service.    There  are  several  gauges  in  each  district  on  Mississippi 
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River  between  St.  Louis  and  New  Orleans,  the  reports  of  which  are 
sent  to  the  secretary  of  the  Commission,  but  the  records  of  all  can  not 
be  equally  valuable,  since  the  gauges  are  not  inspected  regularly  or 
uniformly.  Rigid  inspection  is  necessary  to  insure  careful  observations 
and  to  maintain  the  gauge  zeros  invariable,  to  insure  a  well  ordered 
and  efficient  service,  and  this  can  be  obtained  in  no  other  way  without 
great  cost. 

Comparison  of  flood  of  1891  with  highest  water  previously  recorded. 


Gauge  stations. 


St.  Louis.  Mo 

Cairo,  111 

Memphis,  Tenn 

Helena,  Ark 

Month  White  River,  Ark  . 

Lake  Providence,  La 

Vicksbnrg,  Miss 

Natche»,Miss 

Red  River  Landing,  La  . . 

Baton  Rouge,  La 

Donaldsonville,  La 

Carrollton,  La 

Louisville,  Ky.  (upper) 

Louisville,  Ky.  (lower) 

Florence,  Ala 

Nashville,  Tenn , 

Jacksonport,  Ark 

Little  Rock,  Ark 

Alexandria,  La 

Shreveport,  La 

Garland,  Ark 

Fulton,  Ark 


Elevation 

ofgange 

Bero  above 

Cairo 

datum 

plane. 


Feet. 
400.23 
290.84 
203.97 
161.98 
128.73 
89.62 
66.04 
36.89 

23.85 

20.06 
U9.71 

20.91 
t4l9.76 
t392.85  I 


Elevation 

of  gauge 

aero  above 

mean  Gulf 

level  at 

Biloxi, 

Mins.  (pre- 

limin**T").* 


Feet. 
378.97 
269.58 

182. 71 

140. 72 
107.47 

68.36 
44.78 
15.63 

2.69 

-  1.20 

-  H.55 

-  0.  :J5 
t398.  50 
t371. 59 


t241.55  , 

64.46 

161.27  I 

223.44  I 

244.78  | 


t220. 29 
43.20 
140.01 
202. 18 
223.52 


Highest  water 
provioimly  re- 
corded. 


Year. 


1844 
1883 
1890 
1886 
1890 
1890 
18<52 
1862 

1890 

1890 

1884 
1890 
1884 
1884 
1867 
1882 
1890 
1857 
1890 
1890 
1H85 
1870 


Gauge 
reading. 


Feet 
41.39 
52.17 
35.60 
48.10 
50.40 
41.05 

.51. 10 
50.30? 

48.77 

36.58 

29.45? 

16.13 

46.60 

72.00 

31.08 

55.10 

33.35 

31.00? 

36.85 

34.70 

28.34 

35.75 


Highest  water  during 

fiscal  year  ending  June 

30,  1891. 


Date. 


Apr. 

Mar. 

Mar. 

Mar. 

Apr. 

Apr. 

Apr. 

Apr. 
5Apr.         26? 
I    to  May   4$ 

May  3  and  5 

Mar.         18 

Mar.         16 

Feb.  27 

Feb.     26, 27 


25 

4-6 

10 

27-28 

6 

1-4 

2-4 

11-12 


Mar. 
Mar. 
Apr. 
Apr. 
Feb. 
Feb. 
Apr. 
Apr. 


15 

14 

26 

24 

16,17 

12,13 

28 

27,28 


Rela- 
tion to 
pre- 
vious 
highest 


Feet. 
23.61 
46.20 
34.90 
44.70 
47.72 
41.00 
48.10 
46.50 

45.48 

35.55 
27.90 
16.00 
82.40 
58.00 
22.20 
49.30 
23.75 
22.70 
29.95 
25.20 
27.64 
30.30 


Feet. 

17.78 

5.97 

.70 

3.40 

2.68 

.05 

3.00 

3.80 

3.29 

1.03 

1.55 

.13 

14.20 

14.00 

8.88 

6.80 

9.60 

8.30 

6.90 

9.50 

.70 

5.45 


*  Mississippi  River  Commission  preliminary  value;  21.26  feet  above  the  Cairo  datum  plane, 
f  Preliminary  value. 

To  provide  for  the  judicious  extension  of  the  service,  maintenance  of 
gauges,  and  gradual  level  connections,  the  following  estimates  are  sub- 
mitted for  the  fiscal  year  1893,  and  recommended  to  be  substituted  for 
the  amount  appropriated  by  the  act  of  August  11,  1888 : 

Wages  of  observers $5,000 

Repairs  of  gauges  and  bulletins 800 

Pay  of  inspector,  wages  of  extra  help  at  stations,  and  traveling  expenses.. .  2, 700 

Permanent  monuments 300 

Level  connections 2, 000 

Record  books,  blanks,  stationery,  telegrams,  etc i 200 

Office  expenses 500 

Mileage  and  transportation , 500 

Total 12,000 

ITEMIZED  STATEMENT  OF  EXPENDITURES  DURING  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1891,  SUBMITTED  IN  COMPLIANCE  WITH  REQUIREMENTS  OF  SECTION  6  OF  THE 
RIVER  AND  HARBOR  ACT  OF  1888. 


Observations : 

Pay  of  20  permanent  gauge-keepers  from  July  1,  1890,  to 

March  31,  1891,  inclusive $2,610.00 

Pay  of  1  permanent  gauge-keeper  at  St.  Louis,  from  August 

7, 1890,  to  March  31, 1891,  inclusive 117.00 


$2,727. 0Q 
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Inspection  and  repairs : 

Pay  of  assistant  engineer  8^  months,  at  $150 $1, 225. 00 

Traveling  expenses  of  assistant  engineer  while  inspecting 

gauges 196.90 

Pay  ol  persons  hired  to  assist  gange  inspector,  and  to  repair 

and  paint  gauges,  erect  bullotins,  etc 176. 05 

Repair  of  level  rod 1. 00 

Material  for  repairs  of  gauges 19. 60 

Transportation  of  material 10. 50 

Mileage  of  officer  in  charge 41. 00 

Photograph  camera 54. 25 

$1,723.70 

Office  expenses  and  contingencies : 

Office  pay  rolls 450.00 

Stationery 28.25 

Transportation  of  note  books  and  maps  of  Delta  survey  from 
Engineer  Department 5. 40 

433.65 

Total  amount  expended  during  year 4, 934. 35 

-Seventeen  permanent  gauge-keepers  were  paid  for  the  last  quarter  of 
the  fiscal  year  1891  from,  appropriations  for  other  works,  as  stated  in 
body  of  this  report,  as  the  reduced  amount  allowed  under  the  new  con- 
struction of  the  act  of  August  11,  1888,  was  not  sufficient  to  pay  them. 
The  outstanding  liabilities  July  1, 1891,  were  as  follows: 

Telegrams  during  fiscal  year  1890 •. $5.19 

Telegrams  during  fiscal  year  1891 68 

Pay  of  deceased  gauge-keeper  at  St.  Louis,  Mo 11. 00 

Pay  of  4  permanent  gauge-keepers  from  April  1, 1891,  to  June  30,  1891,  in- 
clusive   195.00 

Total  amount  outstanding 211.87 

Money  statement. 

July  1,  1890,  amount  available  (provided  by  act  of  August  11,  1888) $9, 600. 00 

Amount  allotted  for  gaugings  at  St.  Paul.  .* 900. 00 

Amount  authorized  to  be  expended  for  gauges  in  this  district  bv  project 

approved  August  19,  1890 1 8,700.00 

Amount  of  outstanding  liabilities  of  fiscal  year  1890 5. 19 

July  1,  1890,  total  amount  available 8, 705. 19 

June  30,  1891,  amount  expended  during  fiscal  year $4, 934. 35 

Amount  withheld  at  Treasury  United  States 3, 523. 53 

8,457.88 

July  1,  1891,  balance  unexpended 247. 31 

July  1,  1891,  outstanding  liabilities 211. 87 

July  1, 1891,  balance 35.44. 

i  Amount  that  can  be  expended  profitably  in  fiscal  year  ending  June  30, 1893    12, 000. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  18G6  and  1867. 
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SURVEY  OF  CYPRESS  BAYOU  AND  THE  LAKES  BETWEEN  JEFFERSON. 
TEXAS,  AND  SHREVEPORT,  LOUISIANA.  TO  ASCERTAIN  IF  NAVIGATION 
CAN  BE  MATERIALLY  AND  PERMANENTLY  IMPROVED  BY  THE  CON- 
STRUCTION OF  LOCKS  AND  DAMS,  AND  THE  PROBABLE  COST  THEREOF. 

This  survey  was  ordered  by  the  following  item  of  the  river  and  har- 
bor act  of  September  19, 1890: 

The  Secretary  of  War  is  hereby  directed  to  cause  a  survey  to  be  made  of  Cypress 
Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  in  order  to  ascer- 
tain if  the  navigation  of  the  said  bayou  and  lakes  can  be  materially  and  permanently 
improved  by  the  construction  of  such  dams,  aud  locks  and  dams,  as  may  be  neces- 
sary, and  if  found  practicable  the  probable  cost  thereof,  and  for  this  purpose  $10,000, 
or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated. 

PROGRESS  REPORT. 

The  late  date  on  which  the  appropriation  became  available  made  it 
necessary  to  postpone  this  survey  until  late  in  the  year.  In  accordance 
with  the  approved  project  required  by  law  the  survey  party  was  organ- 
ized under  Assistant  Engineer  H.  M.  Marshall,  at  Vicksburg,  and  began 
operations  on  the  survey  of  the  mouth  and  part  of  Yazoo  River,  and 
continued  on  that  work  until  driven  out  by  high  water  December  6, 
1-890.  The  party  was  transferred  immediately  to  Shreveport,  and,  the 
quarter-boats  having  been  repaired  and  fitted  out  in  advance,  began 
work  on  the  survey  of  Twelve-Mile  Bayou  and  the  lakes,  December  8. 
Progress  was  greatly  impeded  throughout  January  by  high  water 
through  the  outlets  from  Upper  Red  River,  which  submerged  the  low 
banks  of  the  Jakes  and  bayous.  By  April  the  water  had  fallen  suffi- 
ciently to  resume  the  survey,  and  the  field  work  was  completed  by  the 
middle  of  the  month. 

•  The  triangulation  covers  the  entire  basin  and  connects  with  the  system 
of  the  Red  River  Survey,  and  the  precise  levels  were  carried  to  the 
limit  of  the  high  lands,  and  thence  connected  by  ordinary  spirit  levels 
with  the  line  to  Jefferson,  the  country  being  too  difficult  for  the  former. 
The  notes  of  triangulation  and  levels  have  been  computed  and  tabula- 
ted, and  the  topography  and  hydrography  is  ready  for  plotting. 

It  was  found  necessary  as  the  survey  developed  to  join  on  with  the 
Upper  Red  River  survey  to  find  the  outlets  through  which  the  water 
supply  came  to  the  lakes,  and  which  will  gradually  be  cut  off  by  the 
west  bank  line  of  levees. 

As  the  estimate  called  for  $12,000,  if  the  work  should  be  found  neces- 
sary, it  is  to  be  regretted  that  the  full  amount  of  the  estimate  was  not 
granted.  Before  any  intelligent  opinion  can  be  formed  of  the  advisabil- 
ity, durability,  and  cost  of  locks  and  dams,  or  of  any  other  reasonable  plan 
for  giving  navigation  to  Jefferson  when  boats  can  reach  Shreveport,  it 
will  be  necessary  to  make  borings  along  the  trial  lines  to  determine  both 
the  character  and  depth  of  the  material  to  be  moved,  and  of  the  founda- 
tions for  construction.  Borings  were  included  in  the  approved  project 
for  the  survey,  but  the  high  stage  of  water  that  prevailed  during  most 
of  the  time  the  party  was  in  the  field  would  not  have  permitted  them  to 
be  made,  even  had  there  been  funds  for  the  purpose.  The  work  will 
have  to  be  done  at  low  water  and  by  skilled  workmen,  in  order  to  get 
the  information  before  flood.  An  appropriation  of  $2,000  is  recom- 
mended for  this  purpose. 

The  maps  are  now  being  laid  out  from  the  field  sheets,  and  it  is 
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hoped  that  they  will  be  finished  in  time  to  prepare  a  special  report,  and 
submit  all  to  the  Department  before  Congress  meets. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $10, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year : 9, 897. 99 

July  1, 1891,  balance  unexpended 102. 01 

July  1, 1891, outstanding  Uabilitiee 3.84 

July  1, 1891,  balance  available. 98.17 

(Amount  (estimated)  required  for  completion  of  existing  project 2, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 


V    20. 


PRELIMINARY  EXAMINATION  OF  CANE  RIVER,  LOUISIANA,  WITH  A 
VIEW  TO  ITS  IMPROVEMENT  BY  LOCKS  AND  DAMS  FOR  THE  PURPOSE 
OF  GIVING  PERMANENT  NAVIGATION  THE  YEAR  ROUND. 

[Printed  in  House  Ex.  Doc  No.  184,  Fifty-first  Congress,  seoond  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  J).  C,  January  15, 1891. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  7, 1891,  by  Capt.  J.  H.  Willard,  Corps  of  Engineers,  giv- 
ing results  of  preliminary  examination  of  "Cane  River,  Louisiana,  with 
a  view  of  improving  the  same  by  locks,  and  dams  for  the  purpose  af 
giving  permanent  navigation  the  year  round,"  made  in  compliance  with 
provisions  of  the  river  and  harbor  act  of  September  19, 1890. 

It  is  the  opinion  of  Captain  Willard  and  of  the  Division  Engineer, 
Col.  C.  B.  Comstock,  that  Cane  River  is  not  worthy  of  improvement,  and 
I  concur  in  the  views  of  these  officers. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Redfield  Proctor, 

Secretary  of  War. 


report  of  captain  j.  h.  willard,  corps  of  engineers. 

United  States  Engineer  Office, 

Vicksburg,  Miss.,  January  7,  1891. 
General:  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  "Cane  River,  Louisiana,  with  a  view  to 
improving  the  same  by  locks  and  dams  for  the  purpose  of  giving  per- 
manent navigation  the  year  round,"  required  by  sections  17  and  18  of 
the  act  of  Congress  approved  September  19, 1890,  assigned  to  me  by 
your  letter  of  September  20,  1890. 
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Cane  River  is  one  of  the  abandoned  channels  of  Red  River,  left  out 
on  the  westward  by  cut  oils  about  1825  and  1841).  It  is  about  75  miles 
long  from  Red  River  near  Grand  Ecore  to  Red  River  near  Colfax,  made 
up  of  pools,  bayous,  and  swamps,  and  interrupted  by  deposits  consid- 
erably higher  thau  the  average  sfcige  of  the  main  river.  The  bars  have 
risen  above  the  low- water  line  of  Red  River  to  such  a  height  that  Cane 
River  can  not  be  entered  from  above  except  at  flood  stages,  and  navi- 
gation is  not  open  at  the  mouth  to  boats  drawing  over  4  feet  until  Red 
River  has  risen  to  a  stage  above  20  feet  on  the  gauge  at  Alexandria,  34 
miles  below,  the  nearest  point  of  reference.  This  gauge  was  established 
December  26, 1871,  and  observations  have  been  taken  continuously  since 
that  date.  The  zero  was  set  at  the  low  vfater  of  that  year,  the  lowest 
then  ascertained,  but  the  river  has  fallen  below  that  point  almost  every 
year  to  the  present  time,  reaching  minus  3.7  feet  on  the  gauge  in  1881. 

I  made  the  following  table  from  the  original  records  of  the  Alexan- 
dria gauge  to  show  the  behavior  of  Red  River  at  that  point,  and  to 
give  all  the  information  needed  for  the  present  discussion  of  any  plan 
for  improving  Cane  River. 
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From  the  19  years'  observations  it  will  be  seen  that  without  any  work 
of  improvement  Cane  River  is  navigable  for  boats  drawing  4  feet,  en- 
tering below,  for  about  2  months  in  the  year,  usually  between  March 
and  May;  that  it  is  not  navigable  for  such  boats,  probably  for  none,  for 
about  5  months,  usually  between  August  and  December;  and  that  dur- 
ing the  remaining  5  mouths  navigation  is  not  to  be  counted  upon. 

Boats  may  navigate  Cane  River  during  the  high-water  months  with 
sufficient  regularity  to  acquire  the  name  of  a  u  line,"  but  if  they  enter 
the  river  at  other  periods  it  is  simply  as  a  venture  for  one  or  two  trips 
when  the  river  is  unusually  high  for  the  season  of  the  year.  Now,  to 
make  steamboating  in  Cane  River  profitable,  it  should  be  navigable 
during  the  cotton- shipping  time,  say  October  to  March,  but  that  is 
usually  the  low- water  season  in  Red  River,  and  when  the  river  falls 
much  below  the  zero  of  the  Alexandria  gauge  navigation  is  suspended 
either  at  the  mouth  of  Red  River  or  at  the  falls  of  Alexandria,  so  that 
if  Cane  River  were  improved  by  locks  and  dams  navigation  would  be 
limited  to  the  canalized  portion  for  a  certain  time  during  low  and 
medium  stages,  and  only  available  for  general  purposes  when  Red  River 
should  be  high  enough  for  loaded  boats  to  navigate  Red  River  between 
Colfax  and  the  Mississippi. 

Cane  River  was  examined  by  Major  Miller  in  1882,  who  reported  that 
the  stream  was  not  worthy  of  improvement  nor  the  work  a  public  neces- 
sity. The  subreport,  however,,  contained  an  estimate  of  $7,665  for 
removing  logs,  snags,  leaning  trees,  etc,  upon  which  probably  was  based 
the  appropriation  of  $2,500  in  the  act  approved  July  5,  1884.  (Report 
Chief  of  Engineers,  1884,  page  1366.) 

No  further  estimate  having  been  made,  Cane  Biver  was  dropped  from 
the  list  of  navigable  streams  in  this  district  after  finishing  the  work 
contemplated  in  the  expenditure  of  the  amount  allotted. 

In  preparing  my  report  of  February  21, 1890,  upon  a  bill  for  a  bridge 
to  be  built  across  Cane  River  at  Natchitoches  (act  approved  April  22, 
1890),  I  tried  to  get  information  about  the  commerce  of  this  stream, 
but  with  indifferent  success.  I  was  informed  that  the  u01d  River"  had 
filled  up  so  much  that  ordinarily  it  was  not  navigable  for  more  than  two 
months  in  the  year,  and  that  as  the  filling  up  was  still  going  on  the 
navigation  became  more  and  more  doubtful  year  by  year. 

The  estimated  crop  of  the  valley  last  year  was  7,500  bales  of  cotton 
and  75,000  sacks  of  seed,  or  about  one-third  the  estimate  in  the  report 
of  1884,  and  in  consequence  of  the  uncertain  navigation  the  greater 
part  was  hauled  to  the  main  river  or  to  the  Texas  and  Pacific  Railway. 
If  the  water  should  be  high  at  the  cotton-shipping  season  it  was'ex- 
pected  that  about  five  trips  would  be  made  by  a  boat  of  about  300  tons. 
The  president  of  frhe  parish  police  jury  stated  that  no  objection  would 
be  made  by  them  to  any  bridge  that  might  be  built  across  Cane  River, 
and  considered  the  navigation  of  that  stream  as  valueless  to  the  people 
because  of  its  uncertainty.  Two  boats  made  the  trip  last  winter,  but 
no  report  of  the  business  could  be  obtained,  and  none  could  be  procured 
of  the  business  done  during  the  year  1890. 

Assistant  Engineer  Marshall  connected  the  line  of  levels  on  Red  River 
with  points  at  the  head  and  foot  of  Cane  River  in  October  and  Novem- 
ber, 1890,  and  made  a  report,  which  is  given  below. 

This  river,  so  called,  is  an  old-time  bed  of  Red  River  lying  wholly  within  the  parish 
of  Natchitoches  and  was  abandoned  when  the  Ri^olet  dn  Bon  Dieu  became  the  main 
channel.  I  was  not  able  to  ascertain  accurately  the  character  or  time  of  this  change, 
which  occurred  about  1825. 

Red  River  seems  to  h«  ve  made  a  cut-off,  via  a  bayou,  from  the  hills  at  Grand  Ecore, 
on  the  western  side  of  tin*  valley.  into  Sali::e  River,  where  it  skirted  the  hills  on  the 
eastern  side  at  the  present  town  of  »St.  Maurice.     Thence,  following  the  bed  of  tli< 
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Saline  to  its  mouth,  Red  River  returowi  to  itself  whore' now  staudn  the  town  of  Col- 
fax. (1ane  River  proper  was  at  one  time  a  short  hranrh  of  Red.  River  from  the  town 
of  Natchitoches  to  Twenty-four  Mile  Ferry,  and  hocanio  the  main  channel  when  Red 
River  abandoned  what  is  now  termed  OldRiver.  It  is  thus  seen  that  Red  River  Has 
from  time  to  time  changed  it*  course,  seemingly  for  no  other  reason  than  to  shorten 
its  route.  The  name  Cane  River  is  now  applied  to  all  the  old  bed  from  Natchitoches 
up  to  Red  River,  and  from  Twenty-four  Mile  Ferry  down  to  Red  River,  as  well 
as  to  the  intermediate  portion,  extending  in  all  a  distance  of  about  128  kilometres. 

When  Louisiana  was  settled  the  land  along  this  river  was  early  sought  out  and 
brought  under  cultivation,  and  now  constitutes  the  finest  farms  in  the  State.  Cul- 
tivation is  confined  almost  exclusively  to  cotton,  which  yields  here  most  abundantly 
in  quantity  and  excellent  quality.  There  are  no  statistics  kept  of  the  commerce.  A 
steamboat  capable  of  carrying  1,800  bales  of  cotton  made  ten  trips  up  the  river  last 
season.  The  town  of  Natchitoches,  on  the  right  bank,  about  8  kilometres  below  the 
head  of  the  river,  has  about  3,000  inhabitants.  The  Texas  and  Pacific  Railway  runs 
nearly  parallel  with,  and  from  2  to  10  kilometres  from  Cane  River,  from  Natchitoches, 
where  it  leaves  the  river,  down  to  the  mouth. 

Canalization  is  the  only  possible  mode  of  improvement,  because  of  the  lack  of 
water  for  any  other  method.  There  is  a  clean, clear 'bed,  about  12  metres  deep  and 
145  metres  wide,  high  and  dry  above  low  water,  save  for  the  small  stream  supplied 
by  the  drainage  area  of  1,500  square  kilometres.  The  annual  rainfall  is  about  1.52 
metres,  or  2,280,000,000  cubic  metres  from  the  whole  area,  and  the  discharge  at  the 
mouth  of  Cane  River  was  1,000,000  cubic  metres  per  day,  with  Red  River  3  metres  above 
extreme  low  water.  The  fall  through  Cane  River  is  4.7  metres  at  high  water  and 
*9.3  metres  at  low  water  from  Natchitoches  to  the  mouth.  To  the  low-water  fall 
must  be  added  sufficient  height  to  obtain  reservoir  capacity  to  supply  water  for  lock- 
age and  leakage  and  to  afford  draft  for  boats,  which  would  make  the  total  lift 
about  14  or  15  metres.  This  being  divided  into  3  lifts  of  5  metres  each  gives  a 
reservoir  capacity  271,000,000  cubic  metres.  With  locks  20  metres  wide  and  60 
metres  long,  each  locking  would  require  but  6,000  cubic  metres.  The  discharge  of 
Red  River  at  extreme  low  water  is  probably  about  6,000,000  cubic  metres  per  day, 
and  half  of  the  above  estimated  capacity  of  Cane  River  would  be  sufficient  to  double 
the  discharge  of  Red  River  at  extreme  low  water  for  a  period  of  30  days.  This  canal 
could  therefore  be  made  incidentally  of  great  advantage  to  Red  River.  The  locks 
would  cost  about  $75,000  each,  or  $225,000  for  the  whole  work,  but  no  reliable  esti- 
mates could  be  made  except  after  a  survey  of  the  site  of  the  locks.  It  is  known  that 
rock  foundation  can  be  obtained  at  not  a  great  depth,  which  would  insure  the  feasi- 
bility of  locking. 

The  following  table  shows  relative  elevations  in  metres  above  Cario  datum  as  de- 
termined by  lines  of  levels  at  the  head  of  the  river,  across  to  Natchitoches,  and  at 
the  mouth,  while  the  accompanying  tracing*  shows  the  geographical  position. 


Place. 


High 

water, 
1890. 


Head I 

Katcliitorhra |       39. 5 

Mouth i      34.8 


Low 
water. 


Top  of 
hank. 


30.0  ' 
30.8 
21.5  , 


30.0 
42.0 
35.0 


Bottom 
of  river. 


30. 0  )  Cairo  datnm,  21 .26  feet  below  Mis- 
30.  G  I  S  Bissippi  River  Commi.ssioii  pro- 
21. 2    )     visional  mean  Gulf  level. 


To  sum  up  the  results  of  the  examination : 

1.  Cane  River  can  be  converted  into  a  canal  at  a  cost  of  ahont  $2,000  per  kilometer. 

2.  The  canal  would  be  of  great  advantage  to  Red  River  at  low-water  season. 

3.  The  prospective  commerce  on  the  canal  is  indefinite,  but  'probably  not  consid- 
erable. 

4.  A  survey  would  be  necessary  to  determine  location  and  cost  of  locks  accurately. 

Converting  elevations  from  meters  to  feet,  and  using  zero  of  Alexan- 
dria gauge  lor  datum,  the  table  with  certain  additions  will  show  the 
depths  and  heights  between  the  head  of  Cane  Eiver  and  Alexandria., 


Place. 


Head  of  Cane  River. . . 

NateliitoehPH 

Mouth  of  Cane  River  . 

Upper  Falls 

Lower  Falls 

Alexandria  gauge 


Uig1890ater'     ^ow  water. 


05. 13 
49.71 


30.85 


1  N\a  i«'|u  iulcd. 


33.97 
30. 59 
0.08 
1.48 
0.07 
0.00 


•nflntli       Height  of 


0.0 
0.7 
1.0 
8.0 
5.6 
8.0 


53.65 
73.34 
50.37 
35.00 
34.00 
84.20 
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The  following  table  gives  the  depths  of  the  ehaunel  through  the  falls 
above  Alexandria,  corresponding  to  average  and  extreme  low  water  on 
the  gauge: 

Extreme  low 
water, 

September. 
1881. 

" 1 

Alexandria  gauge 

Depth  on  Lower  .Palls  . 
Depth  on  Upper  Falls  . 

The  tables  show  that  with  a  slope  of  less  than  five-tenths  foot  the 
river  would  have  to  be  at  least  20  feet  on  the  Alexandria  gauge  to  en- 
able boats  to  enter  the  mouth  of  Cane  River  on  4  feet  draft,  thus 
agreeing  with  former  reports  and  with  the  statement  of  pilots  engaged 
in  the  Red  River  trade.  They  also  show  that  Red  River  would  have  to 
be  improved  by  locks  and  dams  at  and  above  Alexandria  to  give  "  per- 
manent navigation  the  year  round ,?  of  at  least  6  feet,  without  which 
the  desired  improvement  of  Cane  River  could  not  be  used  at  midsummer 
low  stages  of  Red  River  except  for  local  business,  as  already  stated. 

Major  Howell  submitted  projects  in.  1874  for  locks  and  dams,  and  a 
canal  at  the-falls  of  Alexandria  to  cost  from  $80,000  to  $100,000,  but 
the  work  was  only  intended  to  relieve  navigation  over  the  falls.  ETo 
action  was  taken  upon  the  plan,  and  as  a  survey  is  now  in  progress  to 
furnish  a  basis  for  a  permanent  improvement  of  Red  River,  it  is  not 
probable  that  anything  will  be  done  until  a  new  plan  has  been  submitted 
(Report  Chief  of  Engineers,  1875,  page  904).  I  do  not  think  it  necessary, 
therefore,  to  review  Assistant  Engineer  Marshall's  approximate  esti- 
mate of  $225,000  for  three  locks,  except  to  say  that  unless  the  sites 
should  happen  to  fall  where  the  firmest  foundations  could  be  had,  it  is 
my  opinion  that  a  lift  of  15  feet  would  be  too  great,  and  that  four  or 
probably  five  locks  and  dams  would  be  required.  This  would  increase 
the  cost  of  the  improvement  very  materially. 

The  estimate,  however,  is  much  too  small,  for,  as  the  river  rises  and 
falls  nearly  40  feet,  the  locks  would  have  to  be  of  the  most  substantial 
type  of  masonry,  as  they  would  be  submerged  during  floods,  and  the 
dams  would  have  to  be  provided  with  navigable  passes,  to  be  used  as 
soon  as  the  water  would  reach  a  stage  that  would  prevent  maneuvering 
the  gates. 

No  estimate  can  be  made  of  the  probable  cost  of  such  an  improvement 
without  an  exhaustive  survey  to  determine  the  number  and  positions  of 
the  dams,  the  character  of  the  foundations,  and  the  amount  of  revetment 
and  levee  work  that  might  be  needed;  and  this  would  be  an  expensive 
undertaking. 

By  using  the  survey  of  Red  River  from  Grand  Ecore  to  Alexandria 
on  the  one  hand,  and  the  levels  of  the  Texas  and  Pacific  Railway  on 
the  other,  it  may  be  done  for  $12,000,  provided  there  should  be  no  seri- 
ous interruptions  on  account  of  high  water  or  sickness.  I  do  not  recom- 
mend the  survey,  however,  because  I  do  not  consider  Cane  River  worthy 
of  improvement  by  locks  and  dams  or  by  any  other  method,  or  the  work 
a  public  necessity.  On  the  contrary,  following  the  principles  that 
should  govern  in  any  plan  for  improving  Red  River,  Cane  River  should 
be  treated  as  an  injurious  outlet,  and  its  upper  end,  which  has  been 
gradually  filling  up,  should  be  permanently  closed  by  a  dam  and  levee 
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to  confine  the  flood  waters  to  the  main  river.    No  further  examination 
or  survey  is  necessary.        4 

Very  respectfully,  your  obedient  servant, 

J.   H.  WlLLARD, 

#  Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  ♦Engi- 
neer, Southwest  Division.) 

[First  indornenipnt.] 

U.  S.  Engineer  Office, 
Southwest  Division, 
New  York ,  January  12,  1891. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated,  I  concur  in  the  opinion  of  the  district  officer 
that  Cane  River  is  not  worthy  of  improvement  by  locks  and  dams,  as 
suggested  in  the  river  and  liarbor  act  of  September  19, 1890,  section  17. 
*  C.  B.  Comstock. 

Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A., 

Division  Engineer. 


V  21. 

PRELIMINARY  EXAMINATION  OF  BAYOU  CASTOR,  LOUISIANA. 

[Printed  in  House  Ex.  Doc.  No.  185,  Fifty -firat  Congress,  second  session.] 

Office  of  the  Ciiief  of  Engineers, 

United  States  Army, 
'  Washington,  JJ.  C,  January  15, 1891. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  7,  1891,  by  Capt.  Joseph  H.  Willard,  Corps  of  Engi- 
neers, upon  the  prelimary  examination  of  Bayou  Castor,  Louisiana, 
made  in  compliance  with  requirements  of  the  river  and  harbor  act  ap- 
proved September  19,  1890. 

In  view  of  the  small  commercial  interests  to  be  benefited  Captain 
Willard  is  of  the  opinion  that  the  locality  is  not  worthy  of  improve- 
ment.   This  opinion  is  concurred  in  by  the  Division  Engineer,  Col.  C. 
B.  Comstock,  Corps  of  Engineers,  and  by  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Redfield  Proctor, 

Secretary  of  War. 


report  of  captain  j.  ii.  willard,  corps  of  engineers. 

United  States  Engineer  Office, 

Vicksburg,  Miss.,  January  7,  1891. 
General:  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Bayou  Castor,  Louisiana,  required  by  sec- 
tions 17  and  18  of  the  act  of  Congress  approved  September  19, 1890,  and 
assigned  t>  me  by  your  letter  of  i .Vpt  ember  20,  1890. 
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Bayou  Castor,  with  its  tributary  creeks,  drains  a  portion  of  the  coun- 
try south  of  the  Vicksburg  and  Slireveport  Railroad  and  west  of  the 
Ouachita  River,  flowing  from  0  to  8  miles  from  the  latter  for  a  consid- 
erable distance  above  aud  below  Columbia.  Its  general  course  is 
southerly  to  its  junction  with  Dugdemona  River,  latitude  31°  50',  lon- 
gitude 92°  20',  forming  Little  River,  a  stream  that  flows  into  what  is 
called  Catahoula  Lake,  which  is  drained  into  Red  River  aud  Ouachita, 
and  sometimes  filled  by  high  water  from  the  latter  through  another 
Little  River  at  Trinity,  where  the  "Four  Rivers"  meet.  Catahoula 
Lake  is  dry  in  summer  and  grass  grown.  Bayou  Castor  is  the  same 
kind  of  stream  as  Dugdemona  River,  which  was  examined  by  me  in 
1887  and  reported  as  not  worthy  of  improvement.  Assistant  Davis 
reported  Dugdemona  River  as  only  a  tortuous  creek,  flowing  through 
an  uninhabited  swamp  about  2  miles  wide,  the  surrounding  country 
hilly,  and  the  soil  thin.     (Report  Chief  of  Engineers,  1887,  page  1489). 

Assistant  Engineer  R.  S.  Buck,  jr.,  was  dispatched  from  the  Red 
River  survey  at  Alexandria,  La.,  October  16,  1800,  and  directed  to 
make  a  personal  examination  of  iiayou  Castor,  beginning  at  the  mouth 
and  ascending  as  high  as  practicable.  The  following  is  taken  from  his 
report: 

We  arrived  at  Alexandria  October  16.  There  I  left  the  Florence  aud,  securing  the 
services  of  a  double  team  and  driver,  proceeded  across  couutry  to  the  mouth  of 
Bayou  Castor,  a  distance  of  42  miles.  I  arrived  there  ou  the  morning  of  the  17th 
and  went  up  the  bayou  about  half  a  mile  in  order  to  sound  aud  get.  current  velocity 
in  that  vicinity. 

After  leaving  the  month  1  proceeded  up  the  bayou  as  far  as  Castor  Sulphur 
Springs,  about  25  miles  from  the  mouth.  Ou  account  of  the  density  of  the  swamps 
on  both  sides  of  the  bayou  and  the  numerous  sloughs  and  tributary  bayous  it  was 
impossible  to  follow  tho  bayou  closely  after  the  road  left  it,  either  iu  a  vehicle  or  ou 
horseback,  and  it  would  have  been  useless  work  of  many  days  to  attempt  it  on  foot. 
Further,  the  bayou  at  that  stage  was  so  blocked  up  with  logs  and  snags  that  even  if 
a  skiff  or  dug-out  had  been  procurable  it  would  have  been  impossible  to  go  up  by 
that  means. 

However,  I  struck  the  bayou  wherever  it  was  practicable  to  do  so,  and  saw  enough 
of  it  and  secured  sufficient  information  from  the  natives  to  ascertain  the  value  of  the 
stream  and  the  advisability  of  attempting  improvement.' 

Bayou  Castor  in  conjunction  with  Dugdemona  River  forms  Little  River,  and,  at 
the  stage  at  which  it  was  examined,  furnishes  not  more  than  one-tenth  as  much 
water  to  that  river  as  the  other  tributary.  This  is  not  so  much  on  account  of  dif- 
ference in  cross  section  as  in  current  velocity.  The  current  in  Bayou  Castor  near  its 
mouth  is  about  one-third  mile  per  hour,  while  that  of  Dugdemona  River  is  not  less 
than  2  miles  per  hour. 

Bayou  Castor  is  of  very  uniform  cross  section,  with  steep  banks,  and  throughout 
its  entire  length  is  a  succession  of  bends  more  or  less  sharp.  There  are  no  marked 
irregularities  or  bar  formations.  As  high  as  Castor  Sulphur  Springs  it  runs  through 
dense  swlunps  and  its  banks  are  cohered  with  underbrush  and  trees  down  to  the 
water's  edge.    The  channel  is  filled  with  snags,  brush,  cypress  trees,  and  knees. 

From  parties  well  acquainted  with  the  bayou  1  learned  that  the  character  of 
the  stream,  though  greatly  diminished  in  size/ and  the  country  through  which  it 
runs  is  much  the  same  above  Castor  Sulphur  Springs  as  below.  From  top  to  top  of 
banks  near  the  mouth  the  bayou  is  about  200  feet  wide,  and  from  water's  edge  to 
water's  edge  about  60  feet.  In  that  vicinity  soundings  in  the  deepest  part  ranged 
from  3  to  o  feet.  The  water  was  2  feet  above  lowest  stage.  There  the  banks  are 
from  17  to  20  feet  high  and  the  water  in  time  of  flood  reaches  8  or  10  feet  over  the 
banks.    The  range  of  fluctuation  is,  therefore,  about  30  feet. 

At  the  Pendarvis  place,  10  miles  above  the  mouth,  the  banks  are  about  25  feet 
high;  from  top  to  top  of  banks  the  bayou  is  175  feet  wide;  from  water's  edge  to 
water's  edge  40  to  50  feet.  Velocity  of  current  in  pools  is  about  one-half  mile  per 
hour :  on  rapids  about  2  miles  per  hour.  Sta^e  about  2  feet  above  extreme  low  water. 
Depth  from  2  to  3  feet.  The  bayou  breaks  up  iuto  a  succession  of  pools  and  rapids 
about  7  miles  above  the  mouth. 

At  the  Pendarvis  place  the  back  water  reaches  about  20  feet  above  low  water,  but 
freshet  from  above  nas  reached  as  high  as  40  feet  above  low  water.  This  excessive 
flood  height  is  doubtless  due  to  great  contraction  of  high- water  section  caused  by 
the  hills  coming  in  to  the  bayou. 

At  Castor  Sulphur  Springs  the  bayou  is  140  feet  from  top  to  top  of  banks  and  15 
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feet  from  water's  edge  to  water's  edge.  The  banks  are  about  15  feet  high  and  the 
water  5  feet  deep  when  5  feet  above  extreme  low  water,  at  which  stage  the  bayou  is 
almost  dry. 

Backwater  has  never  reached  a  higher  point  than  3  miles  below  Castor  Sulphur 
Springs  j  but  freshet  water  reaches  30  feet  above  low  water.  No  examination  was 
made  above  Castor  Sulphur  Springs,  as  the  impracticability  of  making  any  improve- 
ment below  develops  iuto  impossibility  above.  As  stated,  the  bayou  runs  through  a 
dense  swamp  varying  in  width  from  one-quarter  to  3  miles.  In  places  the  pine  bills 
come  up  to  the  bayou  bank. 

Statistics  as  to  the  demands  of  commerce  and  the  business  done  on  this  bayou  are  * 
necessarily  crude  and  uncertain.    However,  enough  could  be  gathered  for  practical 
purposes,  and  I  am  liberal  in  allowances.    From  Castor  Sulphur  Springs  to  the  mouth 
of  the  bayou  there  are  four  or  five  small  plantations.    The  swamps  bordering  on  the 
bayou  are  incapable  of  cultivation,  the  places  being  on  the  hills. 

The  highest  point  ever  reached  by  a  steamboat  was  3  miles  below  Castor  Sulphur 
Springs,  or  22  miles  above  the  mouth.  The  highest  point  reached  by  steamboat  dur- 
ing past  23  years  (according  to  E.  II.  Pendarvis)  was  8  miles  above  the  mouth. 
However,  flat  boats  for  carrying  out  staves  have  gone  higher.  The  bayou  is  naviga- 
ble during  4  or  5  months  in  the  year.    One  or  two  boats  go  up  the  bayou  in  a  season. 

The  amount  of  business  done  yearly  is  about  as  follows : 

Pine  logs  rafted,  20,000.  at  about  60  cents  per  log $12,000 

Staves  carried  out,  10, 000,  at  about  $125  per  1,000 1,250 

Cotton  and  merchandise  uncertain  and  inconsiderable,  but  about 2, 000 

Total 15,250 

So  the  amount  of  business  done  on  this  bayou  can  not  exceed  by  liberal  estimate 
$16,000. 

From  Castor  Sulphur  Springs  to  the  mouth  the  Houston,  Central  Arkansas  and 
Northern  Railroad  runs  at  a  distance  from  the  bayou  in  most  places  not  exceeding  1 
or  2  miles,  and  never  exceeding  4  miles. 

Except  when  high  water  is  backed  up  from  below  no  boat  can  get  up  the  bayou. 
When  the  bayou  is  high  from  head  water  the  fluctuation  is  too  rapid  and  the  current 
too  strong  to  admit  of  navigation  among  the  sharp  bends,  overhanging  trees,  and 
cross  currents. 

An  estimate  of  the  cost  of  clearing  the  channel  of  trees,  cypress  knees,  and  snags, 
and  the  banks  of  overhanging  trees  can  be  put  at  $200  per  mile,  or  for  the  25  miles 
up  to  Castor  Sulphur  Springs,  $5,000.  After  this  is  done  it  is  questionable  if  naviga- 
tion would  be  more  than  slightly  facilitated,  because  of  sharp  bends  and  swift  cur- 
rents. Cutting  bends  and  thereby  straightening  the  stream  is  altogether  impracti- 
cable and  no  remedy  for  existing  difficulties.  In  fact  the  character  of  the  stream 
and  the  country  through  which  it  flows,  in  my  opinion,  renders  any  attempt  at  im- 
provement inadvisable. 

The  railroad  mentioned  above  now  forms  part  of  the  Missouri  Pacific 
system.  It  connects  with  the  Iron  Mountain  and  Southern  Railway 
near  Arkansas  City,  touches  the  Ouachita  at  Monroe,  and  crosses  it 
near  Columbia,  La.,  and  runs  near  and  parallel  to  Bayou  Castor,  cross- 
ing Little  River  just  below  the  junction  of  Bayou  Castor  and  I)ugde- 
mona  River  upon  a  fixed  bridge,  approved  as  authorized  by  the  act  of 
Congress  approved  August  6, 1888.  The- road  is  now  in  operation  south- 
ward as  far  as  the  crossing  of  the  Ouachita,  about  4  miles  above  Colum- 
bia, and  will  perhaps  be  completed  during  the  year  as  far  as  Alexan- 
dria, on  Red  River. 

The  chief  function  of  these  streams  is  to  drain  the  neighboring  coun- 
try, and  the  only  business  done  on  them  is  rafting  timber  and  floating 
out  staves  on  flatboats.  Some  years  ago,  it  is  said,  a  small  steamboat 
ascended  Dugdemona  River  nearly  as  high  as  Winnfield,  but  could  not 
find  a  place  to  turn  around  and  had  to  back  down.  The  boat  barely 
escaped  loss,  the  upper  works  being  carried  away  by  overhanging  tim- 
ber during  the  trip  down  stream.  Little  River,  from  the  junction  of 
Dugdemona  and  Bayou  Castor,  was  examined  in  1887  and  reported 
unworthy  of  improvement  except  for  about  25  miles  between  Catahoula 
Lake  and  Ouachita  River,  at  Trinity,  La.,  for  which  an  estimate  of 
$2,500  was  made  "  to  complete.77  The  amount  was  appropriated  and  has 
been  expended,  and  no  further  estimate  has  been  made  for  the  purpose. 
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The  small  amount  of  business  of  the  country  along  Dugdemona  and 
Bayou  Castor  has  been  done  by  teaming  to  Ouachita  River,  or  by  flat- 
boat  down  through  Little  River.  This  will  soon  be  absorbed  by  the 
new  railroad,  so  that  there  should  be  no  need  of  improving  Bayou  Cas- 
tor, even  if  it  were  practicable. 

Assistant  Engineer  Buck's  estimate  of  $200  the  mile,  or  $5,000  for  the 
25  miles  from  Castor  Sulphur  Springs  to  the  mouth,  is,  in  my  opinion, 
much  too  low.  The  stream  has  never  been  worked  and  is  obstructed 
by  raft,  stumps,  and  heavy  timber  and  brush  to  the  water's  edge.  It 
would  cost  not  less  than  $200  the  mile  to  clean  both  banks,  $300  the 
mile,  or  more,  to  clear  the  channel,  with  an  extra  allowance  for  cutting 
the  sharp  points  to  enable  boats  to  make  the  bends.  The  current  being 
sluggish,  the  greater  part  of  the  timber  removed  would  have  to  be 
hauled  beyond  overflow  to  prevent  forming  new  obstructions  before  the 
work  should  be  finished.  Incidentally  the  work  would  benefit  the  neigh- 
boring country  by  improving  the  drainage  and  reclaiming  lands  now 
under  water. 

In  view  of  the  facts  set  forth,  I  do  not  think  Bayou  Castor,  Louisiana, 
worthy  of  improvement  or  the  work  a  public  necessity.  No  further 
examinations  or  surveys  are  needed. 

Very  respectfully,  your  obedient  servant, 

J.  H.  Willard, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) . 

[First  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
%  New  York,  January  12,  1891. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  I  concur  in  the  opinion  of  the  district  officer, 
that  Bayou  Castor  is  not  worthy  of  improvement  by  the  United  States. 

C.  B.  Comstock, 

Colonel  of  Engineers, 
Bvt,  Brig.  Oen.,  U.  8.  A., 
Division  Engineer. 
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APPENDIX  W. 


IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS,  INDIAN  TERRITORY,  AND 
KANSAS,  AND  OF  CERTAIN  RIVERS  IN  ARKANSAS  AND  MISSOURI. 


REPORT  OF  CAPTAIN  H.  A  TABER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE.  FOR  THE  FISCAL  TEAR  ENDING  JtfNE  SO,  1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Removing   obstructions   in  Arkansas 

River,  Arkansas,  Indian  Territory, 
and  Kansas. 

2.  Arkansas  River,  Arkansas,  Indian  Ter- 

ritory, and  Kansas. 

3.  Fourohe  River,  Arkansas. 

4.  Petit  Jean  River,  Arkansas. 

5.  White  River,  Arkansas. 


6.  Cache  River,  Arkansas. 

7.  Little  Red  River,  Arkansas. 

8.  Black  River,  Arkansas  and  Missouri.. 

9.  Black  River,  Missouri. 

10.  St.  Francis  River,  Arkansas. 

11.  St.  Francis  River,  Missouri. 

12.  Little  River,  Missouri  and  Arkansas. 


EXAMINATION. 
18.  Current  River,  from  Van  Buren,  Missouri,  to  its  mouth. 


United  States  Engineer  Office, 

Little  RocJc,  Ark.,  July  1,  1891. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1891,  upon  the  works  under  my  charge. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  8.  Taber, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


Wi. 

REMOVING   OBSTRUCTIONS    IN    ARKANSAS    RIVER,   ARKANSAS,   INDIAN 
TERRITORY,  AND  KANSAS. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  "determine  what  was  the  original  con- 
dition of  the  navigable  portion  of  this  stream,  but  from  the  delta-like 
eng  91 128  2033 
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character  of  its  lower  portion  and  the  tendencies  now  manifest  in  its 
>  upper  reaches,  it  may  be  inferred  upon  very  substantial  grounds  that 
shifting  sand  oars,  numerous  drift  piles,  and  dangerous  snags  charac- 
terized the  obstacles  to  navigation  in  the  lower  reaches;  and  gravel  and 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees,  constituted 
those  of  the  upper  reaches.  The  records  of  this  office  indicate  that, 
except  at  a  few  places,  such  as  Pine  Pluff,  Ark.,  and  Fort  Smith,  Ark., 
the  general  plan  of  improvement  has  consisted  of  snagging  operations, 
which  includes  cutting  overhanging  trees,  and  in  building  wing  dams  to 
improve  the  shoals,  the  idea  being  to  afford  temporary  relief  to  naviga- 
tion until  complete  surveys  should  render  it  possible  to  project  a  plan 
for  the  radical  and  permanent  improvement  of  the  navigable  portion  of 
the  entire  river.  For  the  exceptions  noted  attention  is  respectfully 
invited  to  reports  upon  these  special  cases.  The  appropriations  have 
been  made  sometimes  for  the  entire  navigable  reach  and  sometimes  for 
certain  sections.  The  grand  total  of  all  these  appropriations  up  to 
June  30, 1891,  amount  to  $485,251.37.  Of  this  there  had  been  expended 
up  to  June  30, 1890,  $301,288.67,  exclusive  of  certain  sums  aggregating 
over  $100,000  that  were  appropriated  with  the  Mississippi  and  Mis- 
souri rivers,  so  as  not  readily  to  be  determined.  The  most  permanent 
result  of  all  this  expenditure  consists  in  a  series  of  maps  made  by  S. 
T.  Abert  from  a  survey  of  the  river  from  Fort  Gibson,  Ind  T.,  to  Big 
Rock,  Ark.,  3  miles  above  Little  Rock,  Ark.,  in  the  year  1870,  and  also 
another  series  of  maps  from  Wichita,  Kans.,  to  Fort  Gibson,  Ind.  T., 
from  a  survey  in  1884.  From  the  nature  of  the  case  the  balance  of 
the  work  has  been  each  year  a  repetition  of  that  of  preceding  years. 
One  iron-hulled  snag  boat  and  one  light-draft  wooden  snag  boat, 
with  all  the  appliances  necessary  for  snagging  operations  were  the 
visible  signs  of  the  balance,  while  the  gratitude  of  those  interested  in 
the  navigation  of  the  river  for  a  navigation  rendered  yearly  less  and 
less  dangerous  by  the  operations  of  these  two  boats  is  the  only  evidence 
existing,  and  the  only  evidence  to  be  expected,  of  work  that  must  be 
done  in  a  stream  like  this,  until  by  some  system  of  permanence, 
caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  no  longer 
furnished.  The  most  economical  management  of  snag  boats  requires 
not  less  than  $35,000  annually  to  give  absolutely  indispensable  aid  to 
navigation,  a  navigation  in  which  a  vast  amount  of  commerce  is  vitally 
interested. 

During  the  fiscal  year  ending  June  30, 1891,  $9,330.43  was  expended 
in  the  care  and  running  expenses  of  the  United  States  snag  boat  Wichita. 
During  most  of  that  time  the  Arkansas  River  has  been  too  high  for  effect- 
ive snagging  operations,  yet  during  that  time  about  300  dangerous 
snags  were  removed,  about  2,000  overhanging  trees  cut,  and  over  13,000 
trees  deadened.  Pursuing  the  steady  policy  of  operating  the  boat  only 
at  or  near  low  water,  the  balance  has  been  reserved  for  use  during  the 
next  fiscal  year.  This  will  enable  me  for  the  first  time  to  enter  upon 
an  effective  and  systematic  removal  of  obstructions,  but  to  do  anything 
like  thorough  work  the  appropriation  was  much  too  small.  There 
ought  to  be  at  least  $70,000  expended  during  the  next  fiscal  year. 
From  all  present  appearances  the  snag  boat  G.  B.  Reese,  which  has  been 
offered  for  sale  to  the  Mississippi  River  Commission  and  also  to  the 
Missouri  River  Commission,  neither  of  which  bodies  wish  to  make  the 
purchase,  will  make  a  good  towboat  for  the  work  of  improving  Arkan- 
sas River,  Arkansas,  Indian  Territory,  and  Kansas,  and  may  be  sold  to 
that  work  for  a  sufficient  sum  of  money  to  build  an  entirely  new  snag- 
boat  modeled  after  the  Wichita. 
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The  difficulty  now  contended  with  is  that  I  have  not  sufficient  plant 
to  push  snagging  operations  during  the  short  period  of  extreme  low 
water. 

Efforts  will  be  made  to  consummate  this  sale  and  build  the  new  boat 
during  the  next  fiscal  year. 

If  on  or  about  the  opening  of  the  fiscal  year  beginning  July  1, 1892, 
the  sum  of  $70,000  could  be  in  hand  and  an  effective  clearance  of  the 
Arkansas  River  could  be  secured,  this  would  render  it  possible,  with 
the  advance  in  the  permanent  improvements,  to.  maintain  the  channel 
free  from  snags  by  taking  the  two  snag  boats  as  towboats  on  the  per- 
manent improvements  and  using  them  for  snagging  operations  such  few 
times  as  might  be  necessary. 

Further,  the  time  has  come  in  the  progress  of  improvements  on  this 
river  when  it  is  my  duty  to  recommend  that,  if  possible,  the  money  for 
snagging  be  appropriated  under  the  same  head  as  that  for  theperma- 
nent  improvement  of  the  river,  as  it  will  save  in  engineering  and  office 
expenses,  as  now  two  separate  sets  of  papers  have  to  be  kept,  whereas 
only  one  set  of  papers  need  be  kept,  and  yet  so  much  money  might 
always  be  used  for  snagging  purposes,  the  papers  showing  all  the  time 
exactly  to  what  purpose  moneys  were  applied.  This  would  practically 
increase  the  plant  available  for  both  work  and  will  be  a  matter  of  econ- 
omy in  many  ways.  The  goal  that  has  been  so  long  sought  in  reference 
to  the  opening  of  the  Arkansas  River  is  rapidly  being  neared.  It  has 
taken  persistent  effort  and  strict  adherence  to  a  systematic  plan  in  the 
face  of  much  adverse  criticism;  but  3  years  more  of  the  same  work  will 
show  that  even  with  small  appropriations,  if  there  is  an  economical  fol- 
lowing of  a  carefully  devised  plan,  a  river  very  thickly  populated  with 
snags  may  be  eventually  opened. 

COMMERCE. 

As  stated  in  this  report  this  work  was  begun  in  1833,  and  there  are 
no  records  available  in  this  office  to  show  what  commerce,  if  any,  passed 
over  this  river.  In  1852  a  gentleman  in  Little  Rock  lost  five  out  of  six 
of  the  steamboats  owned  and  run  by  him  in  one  season,  due  to  snags. 
Navigation  must  have  been  uncertain  in  1833,  and  commerce  light. 

It  is  estimated  that  insurance  and  freight  rates  have  been  reduced 
one-third  by  the  improvement  already  effected.  .  As  to  effect  upon 
rates  of  competing  routes  of  transportation,  there  are  many  points  where 
there  is  no  competition.  Where  there  are,  cotton  is  carried  at  25 
to  50  cents  per  bale  cheaper  by  water  than  by  rail,  and  other  merchan- 
dise accordingly.  This  must  keep  railroad  rates  down.  As  to  pros- 
pective advantages  to  commerce,  if  completed,  observation  shows  that 
whenever  the  snag  boats,  by  thorough  work,  get  the  channel  reasonably 
well  cleared,  the  boats  run  night  and  day,  eagerly  taking  advantage  of 
the  brief  interval  before  appropriations  fail  and  the  annual  crop  of  snags 
can  not  therefore  be  removed.  As  to  benefits  to  community,  if  com- 
pleted, nothing  better  can  be  furnished  under  this  head  than  a  letter 
from  the  Little  Rock  Board  of  Trade,  of  date  as  follows,  viz: 

Little  Rock  Board  of  Trade, 

IAttle  Bock,  Ark.,  June  8, 1891. 
Dear  Sir:  Owing  to  considerable  sickness  during  the  month  of  May  I  was  not 
able  to  give  the  -attention  to  the  collection  of  river  statistics  that  I  would  have  liked 
but  I  have  made  considerable  effort  to  obtain  the  desired  information  and  respect- 
fully submit  the  following : 

From  the  best  information  we  can  get  the  tonnage  of  freight  carried  has  increased 
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about  48  per  cent,  since  our  report  of  July  27, 1886,  and  the  total  tonnage  in  round 
numbers  amounts  to  about  46,000  tons.  This  includes  the  freight  carried  by  boats  in 
and  out  of  Little  Rock,  and  not  the  entire  river  valley,  the  statistics  for  which  we 
were  not  able  to  get.  It  is  estimated  that  the  river  business  would  increase  about 
60  per  cent,  if  the  river  was  improved.  The  board  certainly  appreciates  your  efforts 
in  behalf  of  our  rivers,  and  sincerely  trusts  the  necessary  appropriations  will  be  made 
by  Congress  to  carry  on  this  work,  the  importance  of  which  can  not  be  overestimated. 
Assuring  you  the  board's  heartv  cooperation. 
I  remain  yours,  very  truly, 

E.  S.  Greene,  Secretary. 
Capt.  H.  S.  Tabbb, 

U.  S.  Engineers 

To  give  the  advantages  to  commerce  if  completed  fully,  would  be  to 
enter  upon  the  commerce  of  a  great  State,  and  would  require  an  amount 
of  time  for  compilation  and  record  that  would  be  entirely  out  of  the  ques- 
tion. It  is  forecasting  the  future  of  the  State's  metropolis  and  railroad 
center.  All  that  prevents  two-thirds  of  the  freight  now  sent  and  re- 
ceived at  Little  Bock  from  being  handled  by  the  river  is  the  fact  that 
there  are  months  of  great  uncertainty,  and  the  time  lost  by  the  boats 
exhausts  the  profits.  The  rapid  increase  in  prosperity  of  this  State 
during  the  7  years  spent  at  this  office  reminds  me  more  of  the  frontier 
growth  of  the  Westthan  the  growth  of  a  State  theageof  this  one.  A  just 
conception  can  only  be  formed  by  looking  at  some  great  fertile  river  valley 
in  the  Northern  or  Eastern  States  as  they  were  years  ago,  and  as  they  are 
now  since  settled  up,  with  its  river  improved.  What  benefits  have  ac- 
crued to  that  community  will  surely  accrue  to  this,  with  this  addition, 
that  the  mineral  resources  of  this  valley  are  to  be  added.  Its  coal  prod- 
ucts alone  and  its  wealth  of  timber  will  place  it  well  to  the  fore.  When 
the  vast  acreage  of  the  Indian  Territory  is  brought  under  cultivation 
its  products  must  go  this  way.  That  well-known  and  exceedingly  fer- 
tile State  of  Kansas  will  find  Fort  Smith  and  Little  Bock  its  nearest 
water  outlet  eventually.  It  will  be  seen  how  difficult  it  is  to  handle 
this  question  briefly  if  it  is  borne  in  mind  that  with  deep  water  to  New 
Orleans  from  the  Gulf,  the  Mississippi  improved,  and  the  Arkansas  Biver 
navigable  to  Little  Bock  by  boats  drawing  5  feet  of  water,  we  have  the 
conditions  likely  to  exist  when  the  improvement  is  completed.  I  have, 
therefore,  only  attempted  to  outline  this  matter,  and  trust  that  when 
this  portion  of  the  report  is  read  a  map  of  the  territory  covered  may 
be  had  in  mind,  as  this  will  probably  be  of  itself  the  strongest  proof 
that  the  benefits  likely  to  accrue  can  but  be  too  vast  to  be  summarized 
in  a  report  like  this. 

Money  statement* 

July  1, 1890,  balance  unexpended $1,674.89 

Amount  appropriated  by  act  approved  September  19, 1890 20, 000. 00 

21,674.89 
June  80, 1891,  amount  expended  during  fiscal  year 9, 380.43 

July  1,  1891,  balance  unexpended 12,344.46 

July  1, 1891,  outstanding  liabilities 1,3J7.55 

July  1, 1891,  balance  available 11,116.91 

r  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    70, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 
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Expense  account. 

Payrolls. $6,936:26 

Subsistence  supplies 1,186.86 

General  supplies » 727.89 

Transportation 5.65 

Traveling  expenses 55.65 

Fuel 842.35 

Stationery 33,60 

Rent 40.00 

9  328  28 
Reserved  in  United  States  Treasury  fox  freight  charges '    2.17 

9,330.43 


W2. 

IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS,  INDIAN    TERRITORY, 

AND  KANSAS. 

Work  during  the  past  season  has  been  carried  on  under  three  differ- 
ent acts  of  Congress. 

By  act  approved  August  5, 1886,  $75,000  was  appropriated  under  this 
head,  its  distribution  being  indicated  in  the  following  words  and  figures : 

Improving  the  Arkansas  River?  Arkansas:  Continuing  improvement,  according  to 
the  plans  and  recommendations  in  Appendix  V  13,  Ex.  Doc.  No.  1,  Forty-ninth  Con- 
gress, of  which  there  are  to  be  expended  $8,000>t  Pine  Bluff;  $13,000  at  Fort  Smith, 
and  $10,000  at  Dardanelle,  or  so  much  thereof  under  these  sums  respectively,  as  may 
be  necessary  at  these  points. 

All  of  this  money  except  a  small  sum  out  of  the  $10;000  for  Dar- 
danelle having  been  expended  prior  to  June  30, 1890,  it  is  only  neces- 
sary to  summarize  the  project  for  Dardanelle,  as  follows:  At  Dardanelle 
the  $10,000  is  to  be  expended  in  erecting  a  permeable  dike  above  and 
opposite  the  town,  in  such  a  position  as  to  remove  the  sand  bar  now  in 
front  of  the  wharves. 

By  act  which  became  a  law  August  11, 1888,  $160,000  were  appropri- 
ated under  this  head,  its  distribution  being  indicated  in  the  following 
words  and  figures: 

Improving  Arkansas  River,  Arkansas :  Continuing  improvement  $150,000 :  Provided, 
That  nothing  herein  contained  shall  authorize  the  Secretary  of  War  to  enter  upon 
project  of  improvement  of  said  river  as  set  forth  in  the  report  of  the  Board  of  En- 
gineers on  improvement  of  Arkansas  River  from  Witchita,  Kans.,  to  its  mouth,  dated 
New  York  City,  March  16,  1888,  and  contained  in  House  Ex.  Doc.  No.  234,  Fiftieth 
Congress,  first  session. 

Provided,  That  the  Secretary  of  War  shall  expend  the  appropriation  under  this 
head  with  reference  to  the  final  improvement  of  this  river  as  contemplated  in  the  re- 
port of  the  Chief  of  Engineers  for  the  year  ending  June  30,  1885,  and  as  authorized 
in  the  act  for  the  improvement  of  rivers  and  harbors,  approved  August  5,  1886,  and 
in  House  Ex.  Doc,  No.  90,  Forty-ninth  Congress,  first  session,  said  methods  to  be 
applied  as  the  Secretary  of  War  may  direct  at  such  points  between  Wichita,  Kans., 
ana  the  navigable  mouth  of  the  Arkansas  River  at  its  junction  with  the  Mississippi 
River,  as  he  may  deem  for  the  best  interests  of  commerce.  And  all  moneys  now  to  the 
credit  of  different  sections  of  the  Arkansas  River,  other  than  the  appropriations  for 
the  operating  of  the  snag  boats,  shall  be  available  for  use  under  this  head;  and  in 
future  the  engineer  in  charge  of  this  work  and  the  Secretary  of  War  shall  make  re- 
port upon  the  progress  and  needs  of  this  work  under  this  head  instead  of  reporting 
upon  disconnected  projects  as  heretofore.  Nothing  herein  contained  shall  be  under- 
stood to  prevent  the  Secretary  of  War  from  applying  any  part  or  all  funds  previously 
appropriated  for  use  at  Fort  Smith,  Dardanelle.  in  Fine  Bluff  Reach,  or  from  expend- 
ing not  exceeding  $8,000  as  a  contingent  fund  for  expenditure  in  Pine  Bluff  Reach. 
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By  act  approved  September  19, 1890,  $180,000  were  appropriated,  its 
distribution  being  indicated  as  follows : 

Improving  Arkansas  River,  Arkansas,  Indian  Treritory,  and  Kansas.  Continuing 
improvement  from  Wichita,  Kane.,  to  its  month,  $180,000. 

The  approved  projects  for  the  expenditure  of  this  sum  may  be  sum- 
marized as  follows: 

At  Pine  Bluff,  the  $8,000  is  to  be  used  in  extending  and  repairing  the 
dikes,  a  portion  of  it  to  be  held  as  a  contingent,  to  watch  the  action  of 
the  river;  the  idea  being  to  cause  the  river  to  become  less  and  less 
dangerous  to  the  town  front.  At  Van  Buren,  the  $4,000  to  be  expended 
in  erecting  a  permeable  dike  at  a  suitable  point  a  little  above  the  town 
and  upon  the  opposite  side  of  the  river,  to  contract  the  channel  and  pre- 
vent it  from  leaving  the  city  wharves.  From  Fort  Gibson,  Ind.  T.,  to  the 
mouth  of  the  river,  the  balance  to  be  expanded  in  the  erection  of  per- 
meable dikes,  and  in  one  instance  by  rock  excavation  at  the  worst 
places,  or  the  places  at  which  serious  interference  with  the  largest 
amount  of  commerce  occurs,  so  far  as  the  amount  of  appropriation 
will  permit,  looking  towards  the  permanent  improvement  of  the  river, 
to  give  a  channel  at  least  6  feet  deep  and  200  feet  wide  from  Little 
Rock  to  the  mouth  of  the  river,  via  White  River  Cut-off,  as  provided 
under  the  act  of  August  5, 1886,  and  an-all-year-round  depth  of  water 
of  at  least  2  feet  from  Little  Rock,  Ark.,  to  Fort  Gibson,  Ind.  T. ;  un- 
der all  acts  the  work  to  be  carried  on  by  hired  labor  and  the  pur- 
chase of  material  in  open  market,  as  this  is  believed  to  be  most  eco- 
nomical and  advantageous  to  the  Government.  Before  operations  were 
begun  at  Dardanelle  a  bad  bar  had  formed  along  the  town  front,  cut- 
ting off  all  approach  to  either  wharf  at  low  water  or  at  medium  stage. 
At  Pine  Bluff,  the  condition  before  improvment  may  be  found  by  re- 
ferring to  the  report'  "Improving  Arkansas  River,  Arkansas,"  "Pine 
Bluff,"  Annual  Report  Chief  of  Engineers,  1887,  page  1515,  and  was  of 
so  grave  a  nature  that  re-enumeration  here  would  occupy  too  much  space. 
From  Fort  Gibson  to  the  mouth  of  the  river2  the  river  consists  of  alter- 
nating bars  and  caving  banks,  with  crossings  more  or  less  trouble- 
some at  low  water,  a  few  of  the  latter  operating  to  effectually  close 
the  river  to  navigation,  at  extreme  low  water  for  even  boats  draw- 
ing but  2  feet  of  water.  In  all  cases  of  this  kind  the  crossings  oc- 
cur at  points  at  which,  while  the  river  is  falling  from  a  10-foot  stage 
to  extreme  low  water,  its  water  is  so  widely  spread  that  it  develops  no 
channel  at  any  point.  Six  years  of  careful  study  of  this  river,  combined 
with  the  testimony  of  the  navigators  of  the  river;  all  point  to  this  fact, 
that  the  crossings  are  deep  or  shallow  in  proportion  as  the  water  is  nar- 
row or  broad  at  or  above  the  crossing,  and  that  a  very  slight  contrac- 
tion, such  as  that  produced  by  a  few  logs,  tree  tops,  and  sometimes  clay 
lumps,  just  sufficient  to  give  defining  power  to  the  current,  will  convert 
a  bad  crossing  into  a  good  one. 

During  the  fiscal  year  ending  June  30, 1891,  the  balance  ($2,116.60) 
of  the  contingent  provided  in  the  act  of  August  11, 1888,  was  expended 
in  conjunction  with  the  appropriation  made  by  act  approved  Septem- 
ber 19, 1890,  in  the  extension  of  Dike  2  and  repairs  to  Dikes  3  and  4. 
This  closes  special  reports  upon  the  Pine  Bluff  Reach. 

To  economize  time  and  space  reference  is  here  made  to  the  last  An- 
nual Report  of  the  Chief  of  Engineers,  page  1934,  for  conditions  which 
relate  to  the  above-mentioned  work.  This  sum.  with  money  from  the 
appropriation  of  act  approved  September  19, 1890,  extended  Dike  2  200 
feet,  and  repaired  Dikes  3  and  4  by  filling  them  to  about  17  feet  above 
low  water  with  brush  and  sand  boxes.    It  was  my  intention  to  submit 
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a  drawing  showing  the  changes,  but  the  remarkable  period  of  high 
water  that  has  prevailed  has  prevented  obtaining  any  satisfactory 
data.  The  same  satisfactory  results  continue  to  follow  the  works  as 
heretofore  reported.  Some  attention  will  have  to  be  given  to  the  works 
here  to  keep  them  in  repair,  but  this  will  all  come  under  those  neces- 
sary to  hold  a  caving  bend  when  works  have  been  erected  to  improve  a 
bar  below,  and  as  the  confines  of  this  report  are  limited  and  much  space 
has  been  given  to  this  locality  during  the  past  4  or  5  years,  it  ia  doubt- 
less fitting  that  the  river  generally  be  given  this  space,  and  all  inter- 
ested parties  be  referred  to  the  reports  of  previous  years.  Proceeding 
to  the  other  two  heads  where  specified  sums  were  appropriated,  viz, 
for  Dardanelle  and  Van  Buren,  it  may  be  stated  that,  except  visits  of 
inspection,  no  work  has  been  done  at  either  place. 

At  Dardanelle  the  results  are  most  gratifying.  It  only  remains  to 
watch  developments  and  give  fixation  to  the  works  at  the  proper  time. 
The  very  latest  advices  show  that  the  entire  bar  has  been  removed  as 
contemplated.  It  will  be  remelnbered  that  this  was  pronounced  as  not 
likely  to  be  accomplished  with  the  money  asked  for.  The  small  balance 
will  be  held  for  a  time  to  watch  developments.  This  work  as  a  problem 
of  river  engineering  is  very  interesting,  but  can  scarcely  be  elaborated 
in  a  report  like  this.  At  Van  Buren  there  is  now  no  doubt  but  that 
the  dike  will  need  extending  100  feet  or  more.  Such  extension  will  not 
fill  up  the  channel  in  the  draw  if  the  present  results  form  any  guide. 

The  problem  here  is  a  very  nice  one,  inasmuch  as  there  is  danger  of 
throwing  a  bar  under  the  draw  span  of  the  bridge  in  the  attempt  to 
throw  the  channel  against  the  wharf.  The  dike  will  be  extended  dur- 
ing the  coming  season  under  proper  authority  as  a  part  of  the  general 
plan  for  the  improvement  of  the  river. 

This  brings  this  report  to  the  improvement  of  the  Arkansas  Biver  as 
a  whole.  Before  entering  upon  this  report  attention  is  briefly  invited 
to  the  fact  that  the  work  covers  at  least  710  miles  of  river,  and  there 
have  been  $330,000  wherewith  to  work,  where  $900,000  was  asked  for; 
or,  to  put  it  in  another  way,  the  engineer  is  expected  to  enter  upon  the 
improvement  of  the  river  with  about  $470  per  mile,  when  the  least  esti- 
mate calls  for  over  $14,000  per  mile.  Facing  these  conditions,  evidently 
about  the  only  thing  to  be  done  is  to  select  the  places  that  affect  the  ' 
greatest  amount  of  commerce,  and  improve  them  as  far  as  the  sum  ap- 
propriated will  permit. 

Acting  upon  thisplan^during  the  fiscal  year  $94,201.01  have  been  ex- 
pended, as  follows,  viz:  Two  dikes,  each  400  feet  long,  were  erected  in 
the  reach  above  Fort  Smith — i.  e.,  from  Fort  Smith  to  3  miles  above. 
Two  dikes  about  30  miles  above  Fort  Smith  were  well  advanced  towards  • 
completion.  For  this  work  also  a  new  hull  was  built  for  the  quarter 
boat  Lizette.  These  works  affect  a  great  deal  of  commerce.  Since  com- 
pletion the  water  has  remained  too  high  to  determine  their  effects. 

At  Moores  Bocks,  about  30  miles  below  Fort  Smith,  work  was  begun 
in  July  excavating  the  channel  proposed  there,  but  had  to  be  suspended 
when  260  cubic  yards  of  rock  had  been  removed  on  account  of  high 
water,  and  the  water  has  remained  too  high  ever  since  for  the  work. 
To  economize  space  it  may  be  noted  here  that  this  is  an  unusual  condi- 
tion of  things  and  has  delayed  the  works  generally  upon  the  river.  The 
cofferdam  is  still  intact,  and  work  will  be  resumed  whenever  the  water 
permits.  Beginning  about  2  miles  below  Pine  Bluff,  5  dikes  have  been 
erected,  one  450  feet  long,  two  800  feet  long,  one  807  feet,  and  one  1,200 
feet    The  above  dikes  are  located  in  the  blue  prints*  sent  herewith  and 

*  Not  printed. 
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marked  A0,  A,  Ai,  A2,  and  B.  These  are  the  permeable  dikes  fully 
described  in  former  reports,  and  always  from  7  feet  to  9  feet  above  low- 
water,  except  A0,  which  is  carried  higher  at  the  shore  end.  High  water 
prevents  any  report  upon  the  results  from  accurate  low-water  survey. 
From  general  indications  and  the  reports  of  pilots  they  are  very  satis- 
factory so  far.  Steps  have  been  taken  to  give  fixation  to  the  work  from 
Pine  Bluff  to  the  Rob  Roy  Bridge  by  a  series  of  dikes  and  by  revetting 
the  caving  .bends.  As  this  requires  a  survey  at  or  near  low  water,  prog- 
ress has  been  delayed,  as  indicated,  by  the  high  water.  This  will  be 
entered  upon  as  soon  as  the  stage  of*  water  permits. 

The  dikes  referred  to  as  5  and  6  at  Pine  Bluff  in  the  early  part  of 
this  report  form  a  part  of  the  series.  They  are  used  on  account  of  the 
quicksand,  the  revetment  being  used  when  there  is  no  quicksand,  as 
required  by  the  indorsements  of  the  division  engineer,  duly  approved 
in  the  office  of  the  Chief  of  Engineers. 

In  addition  to  the  above  works  ten  barges,  60  feet  by  20  feet, 
have  been  built,  and  various  additions  lnade  to  the  machinery  of  the 
plant,  and  the  dikes  above  Baring  Gross  Bridge,  at  Little  Bock,  have 
been  repairedin  part,  to  be  completed  early  in  the  next  fiscal  year. 

I  am  glad  to  be  able  to  report  a  change  of  sentiment  in  regard  to  fur- 
nishing rock  for  the  work,  by  which,  with  a  suitable  plant,  I  shall  be 
able  to  obtain  rock  ballast  lower  than  sand-box  ballast,  the  reverse 
having  been  the  case  until  owners  of  rock  have  seen  that  they  had  bet- 
ter take  a  reasonable  price  for  stone  than  none  at  all. 

The  results  of  the  work  done  in  previous  years  in  accordance  with 
present  project  have  all  been  most  satisfactory  wherever  the  dikes  have 
been  erected  a  sufficient  length  of  time  to  do  the  work  expected  of 
them.  The  requisite  depth  of  2£  feet  to  3  feet  at  extreme  low  water  has 
been  maintained.  No  bar  has  formed  below  the  dikes  in  the  channel 
and  no  caving  of  the  banks  opposite  the  dikes  has  taken  place.  The 
work  of  the  years  1888  and  1889  above  Baring  Cross  Bridge,  at  Little 
Bock,  has  continued  its  effective  action,  and  the  current  now  passes 
through  the  draw  span  of  the  bridge,  as  it  did  when  the  bridge  was  orig- 
inally erected.  But  for  the  splendid  work  at  Dardanelle  this  in  itself 
•might  be  regarded  as  a  marked  result.  The  contraction  works  below 
the  Little  Bock  and  Fort  Smith  Railway  Bridge  at  Little  Bock  have 
demonstrated  the  correctness  of  the  theory  upon  which  they  were  built. 
This  is  a  significant  fact,  as  they  are  absolutely  the  only  dikes  built  in 
full  accord  with  the  plan,  i.  er  an  adequate  number  as  called  for  in  the 
plan.  It  will  be  borne  in  mind  that  in  other  places  one  or  more  dikes, 
out  of  a  total  of  four  ot  five  that  will  be  required,  have  been  erected,  be- 
cause the  appropriation  is  so  small.  At  this  point,  however,  a  fair  test 
has  been  made,  with  the  results  as  stated.  This  reach  has  been  known 
for  years  to  be  the  worst  reach  between  Little  Kock  and  the  mouth  of  the 
river.  Steamboats  could  come  within  sight  of  Little  Bock  and  be  una- 
ble to  reach  the  wharves  on  account  of  this  reach.  Two  dikes  were 
built  on  the  1886  appropriation  and  two  more  on  the  1888,  making  a 
complete  system,  according  to  the  original  plan.  One  pilot  of  20  years' 
standing  on  the  Arkansas  Biver  speaks  of  it  with  the  highest  enthu- 
siasm, and  to  him  it  is  a  most  wonderful  result.  What  has  been  done 
here  can  be  done  for  any  other  reach  on  the  Arkansas  Biver.  The  very 
latest  advices  show  that  at  Eagle  Bend  and  White  Bluff  equally  satis- 
factory results  have  been  achieved.    Several  pages  of  this  report  might 

•During  the  study  of  this  river  a  profile  has  been  prepared  and  also  certain  hydro- 
graphs.  One  tracing  and  two  blue  prints  of  each  are  inclosed  for  reference  if  re- 
quired (not  printed). 
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be  occupied  in  speaking  of  tihe  enthusiastic  reports  received  from  all 
the  works,  but  this  is  unnecessary.  Neither  is  it  necessary  now  to 
enter  into  any  elaborate  details  setting  forth  the  proposed  work.  [Reg- 
ular plans  and  estimates  having  been  prepared,  this  has  all  become  a 
matter  of  printed  record. 

As  a  matter  of  plain  duty  it  must  be  stated  that  prompt  results  are 
not  to  be  expected  with  only  $150,000  or  $180,000  for  2  years'  work, 
when  $1,000,000  could  be  profitably  expended  in  that  time. 

The  engineer  in  this  way  spends  more  time  in  the  vain  effort  trying 
to  make  both  ends  meet  than  in  actual  engineering  study  or  develop- 
ment of  the  works.  Fully  $100,000  ought  to  be  expended  in  the  plant 
at  once.  There  are  not  barges,. pile  drivers,  and  steamboats  enough  to 
do  economical  work.  Again,  material  and  labor  is  advancing  very  rap- 
idly in  price,  and  it  will  soon  cost  one-third  more  to  do  the  work  on  this 
account.  If  anything  like  economical  results  are  expected  at  least 
$1,000,000  should  be  made  available  for  the  fiscal  year  ending  June  30, 
1893,  and  it  will  require  $3,472,479  to  complete  the  improvement  in  ac- 
cord with  the  original  plan.  This  is  not  a  fancy  estimate,  but  close 
calculation,  borne  out  by  7  years  of  unremitting  labor.  In  connection 
with  this  river,  I  must  again  respectfully  invite  attention  to  the  won- 
derful development  of  this  State,  and  the  natural  tendency  of  all  this 
to  make  Little  Rock  a  great  commercial  center.  All  the  statistics  con- 
nected with  my  reports  bear  upon  this  more  or  less.  As  one  reach  of 
river  under  consideration  has  Little  Rock  at  its  head,  the  great  impor- 
tance of  these  works  becomes  more  apparent.  A  careful  study  of  sta- 
tistics for  5  years  convinces  me  that  the  State  of  Arkansas  will,  ere 
long,  rise  many  files  in  the  rank  of  the  States,  and  public  improvements 
will  return  manifold  their  cost  in  material  benefit  to  the  entire  State. 

The  amount  stated  above  as  being  required  to  complete  the  improve- 
ment only  refers  to  the  reach  from  Fort  Gibson  to  the  mouth.  If  the 
•  improvement  is  to  be  extended  from  Arkansas  City.  Kans.,  to  the  mouth 
of  the  river  there  must  be  added  for  the  reach  from  Arkansas  City, 
Kans.,  to  Fort  Gibson,  Ind.  T.,  $1,696,900. 

COMMERCE* 

For  general  summary  of  commerce,  see  that  under  head  "Removing 
obstructions  in  Arkansas  River,  Arkansas,  Indian  Territory,  and  Kan- 
sas." 

Further  details  may  be  summarized  as  follows:  Commencing  at  the 
head  of  navigation  on  the  Arkansas  River,  thence  following  down 
through  the  fertile  valley  tributary  to  it,  we  have  Wichita,  Arkansas 
City,  Fort  Smith,  Dardanelle,  Little  Rock,  and  Pine  Bluff,  six  of  the 
largest  cities  in  the  valley,  which,  together  with  their  surrounding 
counties,  have  a  population  of  over  400,000  inhabitants.  The  commer- 
cial growth  and  prosperity  of  these  cities  demand  an  outlet  by  way  of 
this  river.  The  following  table,  which  has  been  compiled  from  sta- 
tistics and  letters  from  prominent  business  men  of  each  of  these  cities 
and  Territories,  shows  over  1,000,000  tons  of  freight  that  will  be  cheap- 
ened by  the  improvement  of  the  Arkansas  River. 

Tonnage. 

Tona. 

Arkansas  City,  Cowley  County,  Ark 429,036 

Fort  Smith,  Ark 51,526 

Dardanelle  and  vicinity 21, 850 

Little  Rock 689,476 

Pine  Bluff 509,828 

Total 1,701,716 
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In  conversation  with  manufacturers  and  commission  merchants  we 
•  l^arn  that  the  river  business  would  be  increased  50  per  cent,  on  ma- 
chinery and  local  merchandise  freights,  and  on  products  and  through 
freights  the  increase  would  be  many  times  what  it  now  is.  Should 
the  river  be  so  improved  as  to  admit  of  a  regular  and  competitive 
line  of  steamboats  it  would  be  reasonable  to  suppose  that  in  such  a 
case  freight  rates  would  be  reduced,  as  the  rates  under  the  existing  cir- 
cumstances are  much  lower  by  boat  than  by  rail;  for  instance,  the  rates 
on  coal  from  Memphis,  Tenn.,  to  Pine  Bluff,  Ark.,  is  $1.25  per  ton  by 
rail,  and  it  has  been  carried  for  less  than  half  that  price  by  boat.  Cotton 
is  a  product  that  would  naturally  seek  an  outlet  by  river  to  New  Or- 
leans and  Memphis,  and  is  carried  at  present  20  per  cent,  cheaper  by 
boat  than  by  rail. 

If  it  is  proposed  to  extend  this  question  to  Kansas  as  tributary  to 
the  Arkansas  Eiver,  for  a  natural  outlet  for  commerce,  the  following 
would  figure,  viz: 

Tonnage  of  Butler,  Chautauqua,  Cowley,  Elk,  Harper,  Kingman,  Sedgwick,  and  Sumner 
Counties,  Kane.,  for  the  years  188S  and  1884. 

Tons. 

Wheat 183,638 

Corn 553,509 

In  1884  in  these  same  counties  more  than  half  a  millibn  tons  of  old 
corn  remained  on  hand,  and  I  am  informed  upon  reliable  authority  that 
last  year  there  was  a  still  greater  surplus,  the  highest  market  price  per 
bushel  for  corn  not  exceeding  15  cents,  while  in  Little  Rock  and  below 
corn  has  been  bought  for  from  30  to  40  cents  per  bushel,  cotton  planters 
preferring  to  buy  corn  at  this  rate  rather  than  to  devote  their  valuable 
cotton  land  to  raising  it.    Comment  is  unnecessary. 

The  following  letter  was  received  just  before  closing  the  report: 

Chamber  of  Commerce, 
Fort  Smith,  Ark.,  June  27, 1891. 
Dear  Sir:  I  herewith  inclose  your  questions  in  regard  to  river  business,  and  an- 
swers thereto.  Capt.  John  Matthews,  a  good  authority  on  such  matters,  suggested 
the  answers.  I  am  afraid  the  answers  are  not  satisfactory  enough  because  we  can 
not  back  them  up  with  figures.  This  is  impossible,  as  no  record  of  the  amount  of 
business  and  increase  of  the  same  has  been  kept.  If  we  can  render  you  further  assist- 
ance in  this  important  matter,  command  us.  The  chamber  of  commerce,  and  the 
people  of  Fort  Smith  generally  appreciate  the  good  work  you  are  doing,  and  the 
kindly  interest  you  have  always  taken  in  western  Arkansas  and  Fort  Smith. 

I  have  talked  with  river  men,  lumbermen,  and  prominent  shippers,  and  they  all 
agree  that  the  river  has  been  greatly  benefited  by  your  work  and  the  river  business 
wonderftdly  increased  thereby.  The  Fort  Smith  Merchant's  Transportation  Company 
now  own  two  good  boats,  the  John  Matthews,  which  cost  $10,000,  and  the  William 
Druhe  No.  %,  which  recently  cost  $6,600.  They  ply  between  Webber  FaUs  and  Dar- 
danelle.  This  shows  that  our  business  men  have  faith  in  the  increasing  river  busi- 
ness which  affords  them  such  cheap  transportation. 
Tours  very  truly, 

E.  H.  Adair, 

Secretary. 
Capt.  H.  S.  Taber. 

United  States  Engineer  Office, 

Little  Bock,  Ark.,  May  29,  1891. 
Dear  Sir:  ••••••••• 

questions  and  answers. 

1.  How  much  freight  was  carried  yearly  before  the  river  was  worked  by  the  Gov- 
ernment? 
Answer.  Fifteen  years  ago  comparatively  no  business  was  transacted  on  the  river 
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on  account  of  insufficient  water  and  steamboat  facilities.  Within  the  last  10  years, 
by  reason  of  the  improvement  in  the  channel,  our  steamboat  facilities  have  increased, 
and  the  business  now  requites  two  steamboats  between  Webber  Falls  and  Darda- 
nelle. 

2.  If  the  river  was  so  improved  as  to  be  navigable  at  high,  medinm,  and  low  water, 
how  much,  if  any,  would  the  cost  of  shipping  freight  be  reduced? 

Answer.  Freight  would  be  reduced  at  least  100  per  cent.  The  principal  towns  be- 
tween Fort  Gibson  and  Dardanelle  are  on  the  river  and  they  would  be  supplied  with 
merchandise  by  Fort  Smith  merchants  and  this  would  afford  the  best  market  that 
tributary  country  could  get  for  its  products.  This  would  encourage  competition  in 
the  steamboat  business  and  still  reduce  the  cost  of  freight. 

3.  If  the  river  was  so  improved  as  stated  in  the  recent  question,  would  it  bring  the 
freight  down  any,  and  if  so,  how  muchf  , 

Answer.  Yes,  it  would  greatly  reduce  freight.  The  reduction  would  be  from  50  to 
100  per  cent. 

4.  How  much  more  freight  of  different  kinds  would  be  shipped  every  year  if  the 
river  was  improved  as  suggested  in  the  second  question  f 

Answer.  The  business  would  increase  rapidly  and  to  such  an  extent  that  it  would 
be  hard  to  even  estimate  it.  The  thousands  of  acres  of  rich  valley  lands  that  are 
now  unimproved  on  account  of  the  cost  of  getting  its  produce  to  market  would  be 
brought  under  a  high  state  of  cultivation  at  once.  New  towns  would  spring  up 
along  the  river,  and  our  present  line  of  steamers  would  soon  be  inadequate  to  do  the 
work. 

5.  Are  there  any  other  ways  in  which  the  people  of  your  town,  county,  or  section 
would  be  benefited?    If  so,  please  name  them. 

Answer.  It  would  aid  materially  in  opening  up  a  tributary  country  to  Fort  Smith 
that  is  rich  in  minerals,  coal,  and  timber,  as  well  as  in  agriculture,  and  whose  busi- 
ness would  be  of  incalculable  value.  This  country  is  now  practically  cut  off  by  rea- 
son of  the  great  expense  of  getting  to  market.  There  is  no  richer  country  than  the 
Arkansas  V  alley,  and  the  question  of  transportation  is  what  interests  the  people 
more  than  anything  else. 
Mr.  R.  H.  Adair, 

Secretary  Chamber  of  Commerce, 

Fort  Smith,  Ark. 

Money  statement 

July  1, 1890,  balance  unexpended $71,295.42 

Amount  appropriated  by  act  approved  September  19, 1890 180, 000. 00 

251,295.42 
June  30, 1891,  amount  expended  during  fiscal  year 94, 194. 61 

July  1, 1891,  balance  unexpended 157, 100. 81 

July  1,1891,  outstanding  liabilities 3,774.80 

July  1, 1891,  balance  available [ 153,326.01 

Amount  (estimated)  required  for  completion  of  existing  project 3, 472, 479. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1893.. 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 

Expense  account. 

Payrolls $50,319.16 

Subsistence  supplies 11, 163. 66 

General  supplies 25,199.53 

Transportation 443.46 

Traveling  expenses 809.04 

Fuel 2,575.58 

Stationery 135.15 

Rent 120.00 

Lumber  ....♦ 2,921.03 

Reserved  in  United  States  Treasury  for  freight  charges 208. 00 

Reserved  in  office  of  Chief  of  Engineers 300.00 

94,194.61 
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W  3.     . 

IMPROVEMENT  OF  FOURCHE  LE  FEVRE  RIVER,  ARKANSAS. 

The  improvement  of  this  stream  was  begun  in  1879,  under  the  act 
approved  March  3,  1879.  Prior  to  any  improvement  its  channel  was 
choked  with  snags,  logs,  and  drifts,  and  heavy  timber  overhung  its 
banks.  Several  bad  shoals  also  impeded  navigation.  Up  to  June  30, 
1886,  921,000  had  been  expended  in  removing  the  greater  part  of  the 
obstructions,  though  the  shoals,  and  now  and  then  a  snag  that  has 
washed  in  since  work  was  suspended  in  December,  1882,  still  offer  seri- 
ous obstacles  to  navigation  at  medium  stages  of  water.  By  act  ap- 
proved August  5,  1886,  $5,000  were  appropriated  for  removing  rock 
shoals  situated  about  4  miles  below  Perryville.  At  the  close  of  the  fis- 
cal year  ending  June  30, 1888,  this  sum  had  been  expended,  completing 
a  channel  about  500  yards  long,  30  feet  wide,  and  2  feet  deep  at  low 
water  through  this  shoal.  By  act  approved  September  19, 1890,  $7,500 
were  appropriated  for  this  work.  From  June  30, 1888,  to  September 
19, 1890,  no  appropriations  were  made  for  this  work. 

During  the  fiscal  year  ending  June  30, 1891,  $2,448.70  was  expended 
in  building  a  hand-propelled  light-draft  snag  boat  after  the  A.  B.  John- 
son model,  which  has  been  found  to  be  so  well  adapted  to  streams  of 
this  size.  It  draws  but  13  inches  of  water  with  its  powerful  machinery 
on  board  and  fully  equipped  with  rations  and  crew,  and  can  reach 
every  low- water  snag  that  can  possibly  interfere  with  the  packets,  none 
of  which  draw  less  than  16  or  18  inches  of  water. 

By  act  approved  September  19, 1890,  $7,500  were  appropriated.  The 
approved  project  for  its  expenditure  provides  for  the  building  and 
equipping  of  a  hand-propelled  snag  boat  of  the  A.  B.  Johnson  model,  at 
a  cost  not  to  exceed  $4,000;  that  it  be  operated  for  4  months,  if  possible 
and  necessary,  at  or  near  extreme  low  water,  in  removing  accumulated 
obstructions  in  the  way  of  snags,  logs,  and  drift  piles,  and  also  land 
slides,  and  certain  bowlders  on  Piney  Shoals,  and  $450  to  be  expended 
in  making  a  square  section  through  May  Shoal  in  the  place  of  the  pres- 
ent reversed  arch,  which  will  not  permit  a  square-bowed  flatboat  to  pass 
and  take  out  a  portion  of  a  rock  at  Red  Ferry,  which  lies  like  a  whale's 
back,  andT  offers  a  very  narrow  channel  to  steamboats.  All  this  to  pro- 
vide for  high  and  medium  stage  navigation;  low-water  navigation  is 
out  of  the  question,  except,  say,  for  26  miles  from  its  mouth  to  Piney 
Shoals. 

This  boat  is  to  be  operated  only  at  or  near  extreme  low  water.  Dur- 
ing the  year  no  such  water  occurred.  The  boat  is  in  readiness  for  the 
field,  and  operations  will  be  begun  as  soon  as  the  water  reaches  a  suita- 
ble stage.  There  will  be  some  advantage  to  this  river  in  this  delay  on 
account  of  the  water,  inasmuch  as  some  of  the  old  and  experienced  men 
Avill  be  available  during  the  coming  fiscal  year  that  might  not  have 
been  available  during  the  past.  It  is  hardly  necessary  to  again  refer 
to  the  fact  that  these  boats  have  accomplished  wonderful  results  in 
these  narrow  streams  for  the  amount  of  money  expended,  and  most  care- 
ful attention  will  be  given  to  the  operation  of  this  boat,  that  the  record 
may  be  sustained.  It  is  believed  that  the  present  appropriation  will 
meet  the  present  demands  of  the  commerce  upon  this  river.  It  is  doubt- 
ful if  there  is  any  more  deserving  stream  for  its  size  in  the  district.  Its 
opening  will  afford  great  relief  to  a  community  practically  without  trans- 
portation. For  further  facts  in  this  line  see  the  report  under  the  head 
of  commerce. 
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COMMERCE. 

The  amount  of  commerce  when  work  of  improvement  began  may  be 
inferred  from  the  following,  which  appeared  in  the  Annual  Report  of  the 
Chief  of  Engineers,  page  971. 

The  valley  of  the  Fonrche  Le  Fevre  is  one  of  the  inost  extensive  in 
the  State.  Large  quantities  of  lumber  and  cotton  are  brought  out  an- 
nually, besides  grain,  furs,  tallow,  and  beeswax.  There  are  also  mines 
of  lead,  iron,  and  other  metals  in  the  valley  which  can  be  profitably 
worked  when  the  improvement  is  completed. 

As  to  the  effect  upon  rates  of  insurance  and  freight,  no  data  to  work 
from.  The  incomplete  state  of  the  works  would  be  against  any  great 
change.  As  to  effect  upon  competing  routes  of  transportation,  there 
are  no  competing  routes.  What  freight  the  steamboats  do  not  succeed 
in  reaching  must  be  hauled  long  distances  in  wagons. 

As  to  prospective  advantages  to  commerce  if  completed,  with  this 
river  thoroughly  improved  there  would  tie  a  great  saving  of  time  to 
shippers.  It  would  reduce  the  cost  of  transportation  to  that  extent  that 
new  impetus  would  be  given  to  the  settlement  of  the  country  and  largely 
increase  its  products.  As  to  the  benefits  to  community  if  completed, 
'  there  are  few  communities  in  this  State  so  dependent  on  a  river  for 
transportation  as  the  settlers  of  this  valley.  Every  step  in  the  improve- 
ment will  bring  direct  gains  and  will  be  utilized  at  once.  With  such 
improvements  as  have  already  been  made,  over  3,000  bales  of  cotton  are 
brought  out  annually  and  several  tons  of  freight  are  handled.  One 
steamboat  works  very  energetically  upon  this  river  and  takes  immediate 
advantage  of  every  improvement;  so  that  the  people  are  sure  of  im- 
mediate relief  as  the  channel  is  improved. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $7, 500. 00 

Jane  30, 1891,  amount  expended  during  fiscal  year 2,448.70 

July  1, 1891,  balance  unexpended 5,051.30 

July  1, 1891,  outstanding  liabilities 330.28 

July  1, 1891,  balance  available 4,721.02 


Expense  account. 

'Payrolls $963.41 

Subsistence  supplies 35 .  (»2 

General  supplies 921.  9K 

Traveling  expenses 30.  so 

Stationery 10.  K9 

Rent 80.  (X) 

Machinery 400.00 


2, 448. 70 
Tonnage  of  Fonrche  River,  Arkansas,  1,000  tons* 
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W  4. 

IMPROVEMENT  OF  PETIT  JEAN  RIVER,  ARKANSAS. 

Before  improvement  this  river  was  obstructed  with  snags*  logs,  drift- 
piles,  overhanging  trees,  and  shoals.  The  original  project  for  improve- 
ment contemplated  rendering  it  navigable  during  high  and  medium 
stages  of  water  as  high  as  Danville,  Ark.,  by  cutting  the  overhanging 
trees  and  cutting  up  the  snags,  logs,  and  drift.  The  fall  in  the  river  is 
so  great  that  nothing  could  be  done  to  improve  the  shoals.  The  first 
appropriation  ever  made  for  the  river  was  that  of  the  act  approved 
August  5, 1886,  amounting  to  $3,500 ;  one-half  the  estimate,  $7,000.  This 
amount  was  expended  prior  to  June  30, 1888,  in  completing  the  work 
of  improvement  to  Kocky  Crossin  g,  or  about  one-half  the  distance.  The 
act,  which  became  a  law  August  11, 1888,  appropriated  $2,500  and  pro- 
vides for  continuing  the  improvement  below  the  Iron  Bridge  at  Eocky 
Crossing.  It  will  be  seen  that  this  is  a  departure  from  the  original 
project,  and  contemplates  entering  upon  an  improvement  of  a  semi- 
permanent character.  This  reach  of  river  was  accordingly  visited  in 
person  and  a  new  project  prepared  and  duly  approved.  This  project 
provides  that  $2,500  be  expended  below  Rocky  Crossing  in  removing 
timber  from  the  low- water  channel  and  in  removing  a  small  portion  of 
the  ledges  at  Slaty  Crossing  and  Robinson  Ridge,  so  as  to  prolong  the 
season  of  navigation.  The  best  season  for  conducting  this  work  begins 
about  the  middle  of  August  or  the  1st  of  September.  The  date  at 
which  the  act  became  a  law  precluded  the  possibility  of  making  the 
examination,  preparing  the  project,  and  commencing  the  work  during 
the  fiscal  year  ending  June  30,  1889,  as  high  water  would  have  inter- 
rupted the  work  before  it  would  have  been  completed,  rendering  sus- 
pension of  work  necessary,  thereby  adding  materially  to  the  expense  of 
transporting  men  and  material  to  the  works  on  two  different  occasions, 
when  one  would  answer  as  well.  For  these  reasons  no  work  except  that 
necessary  to  make  the  examination  had  been  done  during  the  fiscal  year 
ending  June  30, 1889. 

The  fiscal  year  ending  June  30, 1890,  was  prolific  in  sudden  rises, 
and  there  was  no  time,  on  account  of  these  unusual  conditions,  when 
the  work  necessary  to  be  done  could  be  planned  with  any  certainty  of 
being  completed,  and  as  much  complaint  had  been  made  about  money 
being  expended  at  high  water,  it  was  thought  best  to  hold  this  money 
until  a  regular  prolonged  low-water  season  would  permit  its  expendi- 
ture to  the  very  best  advantage  possible.  Accordingly,  in  the  fiscal 
year  ending  June  30, 1891,  a  completely  organized  force  was  placed  in 
the  field  and  the  balance  expended  in  accordance  with  the  project. 
The  amount  of  work  done  for  the  money  reflects  great  credit  upon  the 
overseer,  Mr.  S.  L.  Titus,  and  may  be  recapitulated  as  follows:  Trees 
cut,  2,558;  trees  deadened,  1,521;  snags  and  stumps  removed,  599; 
cubic  yards  of  rock  and  gravel  excavated,  340;  distance  worked  over, 
21  miles. 

It  is  scarcely  necessary  to  prolong  this  report  to  state  the  advantages 
to  be  derived  from  the  improvement,  since  these  are  set  forth  at  length 
in  the  remarks  in  reference  to  commerce.  It  is  my  duty  as  engineer 
officer  in  charge  to  renew  the  recommendations  of  improving  the  river 
from  Rocky  Crossing  to  Danville,  Ark.,  according  to  the  original  project. 

Thirty-five  hundred  dollars  will  be  required  for  this  pui*pose.  In  this 
connection  attention  is  respectfully  invited  to  my  reports  of  the  last  2 
years.    The  entire  river  to  Danville  will  some  day  be  a  valuable  artery 
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of  commerce,  and  the  bridge  to  Rocky  Crossing,  which  now  obstructs 
its  free  and  safe  navigation,  should  be  made  to  comply  with  the  law  at 
as  early  ar  date  as  possible. 

COMMERCE. 

When  works  of  improvement  began  a  boat  made  2  or  3  trips  a  year, 
at  high  water  or  medium  stages,  and  brought  out  from  200  to  300  bales  of 
cotton.  With  the  improvement  completed,  freight  rates  would  be  re- 
duced 50  per  cent,  and  distance  in  hauling  by  wagons  reduced  26  miles. 
There  being  no  competing  routes  of  transportation,  except  wagons,  no 
comparison  of  rates  can  be  made.  The  completion  of  the  works  as  origi- 
nally recommended  would  increase  the  commerce  tenfold,  and  it  is  esti- 
mated by  one  writer  that  from  5,000  to  6,000  bales  of  cotton  would  be 
moved  by  river.  Another  writer  estimates  the  increase  at  from  50  to  100 
per  cent.  The  community  generally  ^would  receive  many  benefits.  One 
writer  estimates  that  products  could  be  marketed  at  one-half  present 
cost;  another  states,  as  an  incidental  benefit,  that  the  freeing  of  the  river 
of  obstructions  will  reduce  the  overflow,  thereby  increasing  the  areas 
under  cultivation  and  improving  the  general  health  of  the  section.  To 
all  this  may  be  added  the  fact  that  this  stream  is  the  only  outlet  to  the 
Petit  Jean  Valley.  This  valley  is  very  rich.  The  town  of  Danville,  in 
this  valley,  receives  over  1,000  tons  of  freight  annually  by  wagons. 
Timber  is  plentiful  and  in  great  variety.  The  great  drawback  to  this 
section  is  its  want  of  cheap  transportation.  The  opening  of  the  Petit 
Jean  to  navigation  for  5  or  6  months  would  be  of  untold  value  to  the 
entire  valley.  The  limits  of  a  report  of  this  kind  forbids  entering  into 
details,  but  it  may  be  stated  in  a  general  way  that  the  total  required  to 
complete  the  work  is  insignificant  compared  with  the  results  to* be 
gained. 

Money  statement. 

July  1, 1890,  balance  unexpended $2,444.52 

June  30, 1891,  amount  expended  during  fiscal  year 2,444.52 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      3, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  account. 

Payrolls $1,590.30 

Subsistence  supplies 1 258.87 

General  supplies 419.44 

Transportation 47.79 

Traveling  expenses 51.10 

Stationery 36.80 

Rent 40.00 

Returned  to  U.  S.  Treasury  for  freight  charges .22 


2,444.52 
Tonnage  of  Petit  Jean  River,  Arkansas,  1,500  tons. 
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W  5. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS.      • 

Prior  to  improvement  this  river  was  much  choked  with  snags,  drift 
pilesf  and  logs  in  its  lower  portion,  and  from  Batesville  np  gravel  bars, 
rocky  shoals,  channel  bowlders,  and  overhanging  trees  impeded  naviga- 
tion. The  originally  adopted  project  consisted  in  snagging  operations, 
blasting  of  ledges  and  bowlders,  and  dam  building  to  remove  gravel  bars, 
or  10  close  chutes  from  time  to  time,  as  appropriation  warranted  and 
commerce  required. 

The  first  separate  appropriation  for  this  river  was  made  by  act  ap- 
proved July  5, 1884.  At  the  time  it  was  passed  the  river  was  in  excel- 
lent navigable  condition  for  boats  drawing  not  to  exceed  3  feet  of  water 
from  its  mouth  to  Newport,  Ark.  From  Newport  to  Batesville  there 
were  many  troublesome  snags,  and  from  Batesville  to  Buffalo  Shoals 
there  were  numerous  bad  shoals,  rendering  navigation  very  uncertain. 
From  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  fine  reaches  of 
river,  but  the  depth  of  water  on  Buffalo  Shoals  and  others,  less  danger- 
ous, prevented  any  navigation  at  ordinary  stages  of  water.  This  river 
has  been  united  so  often  with  the  St.  Francis,  and  again,  once  with  the 
Black  and  St.  Francis  and  once  with  the  Black  and  Little  Eed,  that  it  is 
impossible  to  give  exactly  how  much  had  been  expended  upon  the 
White  Biver  to  June  30, 1884.  After  a  careful  study  of  House  Ex.  Doc, 
No.  64,  Forty-eighth  Congress,  first  session,  the  approximate  amount  is 
set  down  as  not  under  $170,000  and  not  over  $200,000.  This  estimate 
should  be  given  a  weight  of  8  in  a  scale  of  10.  The  project  for  expending 
the  appropriations  made  by  acts  of  July  5, 1884,  August  5, 1886,  and 
August  11, 1888,  provided  for  the  removal  of  snags,  bowlders,  and  other 
obstructions  to  navigation,  building  wing  dams  to  improve  shoals,  re- 
pairs to  and  care  of  plant,  and  survey  of  river  as  provided  for  in  the 
acts,  with  a  view  to  its  permanent  improvement,  from  Forsythe,  Mo.,  to 
its  mouth.  Up  to  June  30,  1890,  $71,484.35  had  been  expended.  This 
completed  the  survey,  plotted  the  notes,  published  the  maps,  and  effect- 
ually improved  some  of  the  most  dangerous  shoals  between  Buffalo 
Shoals  and  Batesville,  gave  much  relief  to  navigation  by  removing  the 
most  dangerous  snags  from  Batesville  to  the  mouth  of  the  river,  con- 
structed and  equipped  6  barges,  one  floating  pile-driver,  cared  for  the 
property,  and  partly  completed  a  dike  at  Newport. 

During  the  fiscal  year  ending  June  30, 1891,  $16,506.39  have  been  ex- 
pended in  a  careful  work  of  improvement  upon  the  shoals,  beginning  at 
Mount  Olive  and  working  to  Batesville.  A  few  snags  and  overhanging 
trees  were  removed  by  the  tow-boat  (which  carries  snagging  appliances) 
wherever  such  work  was  required.  The  unusual  high  water  prevented 
the  completion  of  the  dike  at  Newport. 

In  November,  1890,  a  little  work  was  done  there,  but  had  to  be  im- 
mediately suspended  on  account  of  high  water. 

The  following  shoals  were  improved,  viz :  Porter,  Hodges,  Wild  Haws, 
Earnhardt,  and  Batesville,  the  latter  being  not  quite  completed  at  close 
of  fiscal  year.  To  accomplish  this  1,460  linear  feet  of  dams  were  built 
and  11  cubic  yards  of  rock  were  removed  from  the  channel.  The  work 
extended  over  47  miles  of  river. 

From  data  secured  the  zero  of  the  gauge  as  fixed  in  the  vicinity  of 
Buffalo  City,  Ark.,  is  unquestionably  still  five-tenths  foot  too  high,  the 
oldest  inhabitant  being  in  error  in  his  statement  to  the  surveying 
party  something  like  1.5  feet.  Much  relief  has  been  afforded  naviga- 
tion, but  the  depth  of  2  feet  has  not  been  attained  at  low  water  on  ac- 
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count  of  this  error  in  the  fixation  of  the  zero.  A  much  larger  sum  of 
money  will  be  required  to  complete  this  improvement,  inasmuch  as  by 
actual  and  careful  observation  low- water  mark  is  nearly  as  much  below 
the  best  that  could  be  determined  from  the  inhabitants  of  this  new 
country  as  the  depth  of  water  originally  contemplated  to  be  given  a 
channel  over  this  reach  of  river.  From  this  fact  a  new  set  of  Condi- 
tions arise. 

During  such  time  as  I  have  been  able  to  take  from  the  conduct  of  the 
works  during  the  past  season,  since  I  have  become  certain  of  the  above- 
mentioned  fact,  much  study  has  been  given  to  the  course  to  be  pursued. 
The  present  plans  and  estimates  are  of  course  entirely  inadequate  so 
far  as  the  river  from  Newport,  Ark.,  to  Forsythe,  Mo.,  is  concerned. 
The  demands  of  commerce  are  becoming  very  clamorous,  and  after  care- 
ful deliberation  I  am  of  the  opinion  that  the  question  of  a  system  of 
locks  and  dams  ought  to  be  canvassed  at  once  and  a  beginning  made 
upon  an  improvement  of  this  nature.  There  are  quite  a  number  of 
shoals  that  will  need  locks  and  dams  to  overcome  them.  No  estimate 
can  be  furnished  of  the  cost  of  these  locks  and  dams  without  a  more 
complete  survey  of  the  localities.  The  most  judicious  plan  that  has 
occurred  to  me  would  be  to  recommend  an  appropriation  of  $75,000  or 
perhaps  $100,000,  $50,000  to  $75,000  of  which  to  be  expended  at  the 
shoals  not  requiring  the  system  of  locks  and  dams,  and  the  balance,  or 
so  much  as  might  be  necessary,  utilized  in  making  detailed  surveys 
preparatory  to  furnishing  plans  and  estimates  for  a  system  of  locks  and 
dams:  this  outside  of  the  $53,815  required  to  complete  the  existing 
project,  which  should  be  used  almost  entirely  between  Newport,  Ark., 
and  the  mouth  of  the  river,  in  accordance  with  the  plans  and  estimates 
that  are  already  a  matter  of  printed  record.  This  would  make  the  total 
that  could  be  profitably  expended  during  the  fiscal  year  ending  June 
30,  1893,  $153,815. 

Attention  is  respectfully  invited  to  the  increase' in  the  tonnage  of  the 
river  and  to  my  statement  made  in  the  original  plans  and  estimates 
submitted  several  years  ago,  that  in  my  opinion  the  time  would  come 
when  the  vast  commerce  of  this  territory  would  demand  the  applica- 
tion of  a  lock  and  dam  system  to  this  river. 

I  am  satisfied  that  as  yet  the  full  tonnage  of  this  valley  has  not  been 
secured,  although  this  people  are  now  thoroughly  awake  as  to  the  ne- 
cessity for  cheap  transportation.  It  may  be  noted  here  as  applicable  to 
all  my  annual  reports  that,  while  charged  with  a  vast  territory,  well 
watered  with  navigable  streams,  the  people  inhabiting  the  territory  are 
so  little  conscious  of  the  resources  they  possess  in  their  fertile  fields, 
timbered  hills,  mineral -stocked  mountains,  and  natural  water  ways,  that 
it  is  only  by  tne  most  strenuous  efforts  that  anything  like  an  accurate 
showing  of  commerce  can  be  obtained.  A  quick  way  to  get  attention 
to  this  White  Eiver  would  be  to  say  that  it  has  at  least  all  the  possibil- 
ities of  the  Tennessee  Eiver,  with  a  margin  in  its  favor,  if  anything. 

COMMERCE. 

The  first  appropriation  having  been  made  in  1833,  the  records  of  this 
office  do  not  show  what  was  the  amount  of  commerce  prior  to  any  at- 
tempts at  improvements. 

In  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1876,  page  627, 
Colonel  Suter,  referring  to  the  upper  reaches  of  this  river,  says: 

The  country  bordering  on  this  portion  of  White  River  i8  almost  entirely  depend- 
ent upon  water  transportation,  which  from  the  difficult  character  of  the  navigation 
is  very  uncertain  and  costly. 
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And  even  one  year  later  he  speaks  of  much  of  the  commerce  being 
carried  on  by  teams.  (Annual  Report  Chief  of  Engineers,  1877,  page 
501.) 

The  advantages  to  commerce  if  the  permanent  improvement  is 
effected  will  be  greatest  of  that  to  any  river  in  the  State  in  proportion 
to  the  cost.  This  is  a  natural  highway  for  commerce  to  an  extensive 
territory,  and  much  of  this  territory  has  as  yet  no  other  outlet  except 
the  wagon.  In  this  connection  see  Annual  Report  Chief  of  Engineers, 
1880,  page  1313  j  Annual  Report  Chief  of  Engineers,  1884,  page  1401; 
also,  Annual  Report  Chief  of  Engineers,  1885,  pages  1589  and  1591. 
Here  will  be  found  a  steady  increase  in  commerce,  keeping  pace  with 
the  improvements,  which  speaks  for  itself  and  calls  for  no  comment. 
As  to  benefits  to  community,  it  maybe  said  that  a  comihunity  that  will 
follow  up  the  work  already  done  as  this  one  has  can  but  be  greatly 
benefited.  Every  improvement  made  is  promptly  taken  advantage  of. 
The  rapid  growth  in  prosperity  in  this  section  warrants  the  belief  that 
the  permanent  improvement  of  this  river  will  confer  benefits  upon  this 
community  so  great  that  the  cost  of  the  works  will  seem  too  small  for 
comparison.  Anyone  taking  the  trouble  to  read  the  Annual  Reports 
of  the  Chief  of  Engineers  for  the  past  12  years  will  be  struck  by  the 
uniform  testimony  of  engineers  in  regard  to  the  future  great  commerce 
of  this  river,  a  significant  fact  in  itself. 

Data  gathered  from  various  sources  may  be  condensed  as  follows: 

There  is  a  division  in  the  commerce  of  this  river,  the  Upper  and 
Lower  White,  both  territories  improving  rapidly  under  the  present  sys- 
tem of  river  improvements.  The  Upper  White  River  territory,  which 
needed  principally  a  low- water  channel  by  improvement  of  shoals  to 
insure  a  regular  transportation  of  products,  is  beginning  to  show  a 
marked  improvement  in  agricultural  lands,  especially  near  the  river, 
and  yielding  a  greater  tonnage  each  year.  These  products,  which 
have  been  hauled  heretofore  across  the  country  in  wagons  from  50  to 
80  miles  to  Springfield  and  other  points  on  the  railroad  that  lead  to 
St.  Louis  markets,  are  beginning  to  find  a  more  accessible  outlet  by 
way  of  the  river  to  JBatesville  and  Newport,  where  they  are  transferred  to 
the  railroad  and  carried  to  the  same  market.  The  ultimate  results  of 
this  river  improvement  will  not  only  be  a  settlement  of  the  country, 
but  also  a  creation  of  new  markets  in  the  direction  of  New  Orleans,  to 
where  a  cheaper  transportation  is  offered  by  way  of  the  river.  The 
mining  enterprise  is  also  being  engaged  in  all  along  the  Upper  White 
River,  and  a  greater  demand  for  river  navigation  is  presenting  itself  to 
the  community  in  general.  During  the  past  year,  in  developing  these 
mines,  several  barge  loads  of  zinc  ore  were  shipped  down  the  river  at 
a  comparatively  low  stage  of  water,  the  obstructions  being  so  greatly 
reduced  by  the  river  improvement  that  it  was  found  possible  to  ship  m 
this  way. 

A  number  of  enterprising  citizens  have  responded  to  the  inquiry  for 
commercial  statistics  of  this  river  during  the  past  year,  and  all  agree 
that  the  improvement  is  of  vast  importance  to  the  enhancement  of  prod- 
ucts and  settlement  of  the  country. 

A  tabulated  statement  from  Capt.  Charles  B.  Woodbury  gives  the 
traffic  in  cedar  and  lumber  as  54,960  tons,  against  26,200  tons  last  year; 
also  3,878  tons  cotton  against  2,825  tons  last  year. 

This  is  an  increase  of  over  100  per  cent,  in  lumber  and  37  per  cent, 
increase  on  cotton,  the  staple  product  of  this  country. 

The  tonnage  of  Lower  White  River  has  decreased  somewhat,  owing 
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to  better  railway  facilities  and  a  decrease  in  the  products  of  the  over- 
flowed territory  below  Clarendon. 

Tonnage  during  the  past  year. 


Upper  White  River. 
Lower  W  hite  Kiver. . 


Total. 


Total 
freight. 


Tom. 
113,065 
38,496 


151,561 


Money  statement. 

July  1,  1890,  balance  unexpended ,. $1, 532. 26 

Amount  appropriated  by  act  approved  September  19, 1890 30, 000. 00 

31, 532. 26 
June  30, 1891,  amount  expended  during  fiscal  year 16, 505. 85 


July  1, 1891,  balance  unexpended 15, 026. 41 

July  1, 1891,  outstanding  liabilities 1,525.50 

July  1, 1891,  balance  available 13,500.91 


{Amount  f estimated)  required  for  completion  of  existing  project 153, 815. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  endm  g  J  une  30, 1893  '153, 815. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  account,  improving  White  River,  Arkansas. 

Payrolls $12,278.13 

Subsistence  supplies 2, 074. 65 

General  supplies 1, 272. 91 

Transportation  40. 19 

Traveling  expenses 292. 45 

Fuel 397.86 

Stationery 23.55 

Kent 80.00 

Lumber 39.06 

16, 498. 80 
Reserved  in  United  States  Treasury  for  freight  charges 7. 05 

16,505.85 


W  6. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSA8. 

•~n  made  for  this  reach  of  river  became  avail- 
>  this  time  the  channel  was  choked  with 
ies  interfered  with  smokestacks,  and  sev- 
ater  navigation.  Theproject proposes  the 
erhanging  trees  from  the  town  of  Kiver- 
ie  river.  This  operation  will  incidentally 
are  caused  in  the  majority  of  cases  by  an 
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accumulation  of  logs.  Seven  thousand  dollars  was  the  amount  appro- 
priated, $3,000  for  the  construction  of  a  snag  boat  and  $4,000  for  the 
operating  expenses,  working  at  or  near  extreme  low  water,  the  boat  be- 
ing constructed  of  light  draft  for  this  purpose. 

Up  to  June  30, 1890,  the  entire  sum  except  $7.11  had  been  expended. 
The  snag  boat  was  built  and  operated  as  far  down  as  Walkers  Ferry, 
leaving  35  miles  of  river  yet  to  be  worked.  The  boat  was  operated  just  as 
near  low  water  as  it  could  be  moved  and  with  a  draft  of  only  14  inches.  It 
will  be  seen  that  only  the  main  channel  could  be  worked,  as  it  surely  could 
be  found  atthe  low-  water  stage.  The  obstructions  encountered  were  more 
formidable  than  the  reconnoissance  showed,  one  snag  when  lifted  often 
bringing  up  several  others.  The  balance  of  the  river  could  be  cleared 
by  selling  the  snag  boat  to  some  other  appropriation,  but  as  these  other 
appropriations  were  small  it  could  not  be  done  during  the  fiscal  year 
ending  June  30, 1891.  The  boat  has  been  well  cared  for  and  kept  in 
thorough  repair  and  used  upon  the  Black  River.  If  an  adequate  ap- 
propriation is  made  for  the  Black  River,  Arkansas,  the  boat  might  be 
sold  to  that  river  and  the  proceeds  worked  out  in  her  operating  ex- 
penses upon  this  river  and  no  further  appropriation  made  for  this  par- 
ticular river.  If,  however,  the  Black  River  appropriations  are  less  than 
$12,000  then  public  policy  would  require  the  appropriation  of  at  least 
$3,000  to  complete  this  work.  The  remarks  under  commerce  are  all  that 
is  necessary  to  show  what  a  large  amount  is  to  be  benefited. 

COMMERCE. 

It  is  not  easy  to  ascertain  the  amount  of  commerce  upon  this  rivor 
prior  to  the  making  of  this  its  first  appropriation.  Since  the  building 
of  the  railroad  the  many  obstructions  in  the  stream  have  caused  boats 
to  give  up  the  use  of  it,  and  it  is  hard  to  get  any  information  in  regard 
to  it.  It  could  not  have  been  large,  for  the  obstructions  are  so  numer- 
ous as  to  preclude  much  use  of  it.  As  to  the  effect  upon  insurance  and 
freight  rates  this  can  only  be  known  by  actual  trial,  as  this  is  almost  a 
hitherto  unknown  river  so  far  as  any  records  go. 

As  to  the  effect  upon  competing  routes  of  transportation,  there  are 
probably  very  few  sections  in  which  an  open  river  would  afford  relief  to 
a  burdened  people  under  exorbitant  rates  made  by  a  single  line  of  rail- 
road as  this  one  will  do.  As  to  relative  cheapness  there,  of  course,  can 
be  no  question  as  to  water  versus  rail  transportation.  Reliable  parties 
state  that  the  opening  of  the  river  will  cause  a  market  reduction  in 
freight  rates. 

As  to  prospective  advantages  to  commerce  there  is  at  present  no  com- 
puting them.  The  timber  alone  warrants  the  present  outlay.  The 
country  is  very  fertile,  well  adapted  to  cotton,  corn,  fruit,  and  grain, 
easily  cultivated,  and  only  one-fourth  settled,  and  it  is  as  difficult  to 
predict  what  the  prospective  advantages  to  commerce  will  be  as  to  have 
taken  up  50  or  75  years  ago  and  predioted  the  commerce  upon  some 
similar  streams  in  older  States,  where  thousands  and  even  millions  of 
dollars  of  freight  are  now  transported  annually.  The  river  is  really 
almost  a  natural  canal,  and  it  is  believed  that  50  years  from  now  will  see 
it  provided  with  a  few  locks  and  so  used. 

During  the  month  ending  June  16, 1890,  2,762  tons  of  lumber  were 
rafted  through  the  bridge  of  the  Memphis  and  Little  Rock  Railway. 
This  is  the  first  month  of  systematic  effort  to  secure  the  tonnage  of  the 
river. 
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Money  statement 

July  1, 1890,  balance  unexpended $7.11 

June  30, 1891,  amount  expended  during  fiscal  year 7. 11 

(Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eudi  ng  June  30, 1893      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  account. 

Stationery  supplies $7.11 

Tonnage  of  Cache  River,  Arkansas,  30,000  tons. 


W  7. 
IMPROVEMENT  OF  LITTLE  RED  RIVER,  ARKANSAS. 

The  first  improvements  attempted  upon  this  river  were  made  in  the 
year  ending  June  30, 1872,  under  the  act  approved  March  3, 1871. 

Prior  to  this  work  many  overhanging  trees  interfered  with  navigation 
in  the  lower  reaches,  and  many  bowlders  obstructed  flatboat  and  raft 
navigation  in  the  reach  above  the  present  town  of  Judsonia.  The  ap- 
propriation referred  to  above  was  for  the  White,  Black,  and  Little  Bed 
Bivers,  and  amounted  to  $10,000  for  the  three,  upon  estimates  amounting 
to  $259,033,  of  which  $38,065  were  for  the  Little  Red  Biver.  That  little 
work  could  be  done  is  apparent  from  Colonel  Reynolds's  report  for  1872, 
in  which  he  states : 

Unless  other  and  better  facilities  are  provided  it  will  be  of  very  little  use  to  attempt 
to  remove  the  obstructions  in  such  streams  as  these. 

Most  of  the  overhanging  trees  were  removed  as  high  as  Judsonia.  A 
bad  shoal  3  miles  below  Judsonia  and  the  bowlders  remained  untouched 
to  the  end  of  June,  1886.  The  act  approved  August  5, 1886,  appro- 
priated $3,000.  The  present  project  contemplates  the  removal  of  the 
dangerous  bowlders  above  Juasonia  and  a  shoal  3  miles  below  the  same 
town.  Up  to  June  30, 1888;  $612.90  had  been  expended  in  removing 
the  bowlders  above  Judsonia  and  the  care  of  the  property  and  records. 
By  the  act  which  became  a  law  August  11, 1888,  the  balance,  $5,400,  neces- 
sary to  carry  out  the  orignal  project  was  appropriated.  During  the  fiscal 
year  ending  June  30, 1889,  $5,008.90  was  expended  in  the  construction 
of  the  dredge  to  be  used  in  removing  the  shoals  3  miles  below  Judsonia 
and  in  the  construction  of  two  material  barges.  During  the  low-water 
season  of  the  fiscal  year  ending  June  30, 1890,  $1,531.53  was  expended 
in  dredging  the  shoal  3  miles  below  Judsonia,  known  as  Bess  Shoal. 
These  shoals  are  composed  of  two  reefs  about  three-fourths  of  a  mile  from 
lower  to  upper  edges.  The  upper  reef  has  been  finished  to  a  depth  of 
1.1  feet  below  low  water  and  30  feet  wide,  and  about  285  tons  of  broken 
rock  and  gravel  removed.  Some  very  effective  work  was  done  at  the 
lower  reef,  but,  otfing  to  delays  from  high  water,  only  210  tons  of  broken 
rock  and  gravel  have  been  removed,  making  495  tons  altogether  up  to 
June  30, 1890. 
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©$*..    ". 

£****..-'    «    Effective  work  at  the  above  shoal  can  only  be  done  at  low  water. 

$£r  .       Doling  the  fiscal  year  ending  June  30, 1891,  the  water  remained  so 

f  £-f      high  that,  except  a  few  days  in  the  latter  part  of  August,  no  work  could 

\*J'-l\  *     tbe  done  at  the  shoals.    The  dredge  being  required  for  the  Arkansas 

^ s;      'River  works  it  was  sold  to  that  appropriation,  upon  proper  authority, 

> J :. '       for  $3,500.    As  this  would  not  all  be  required  to  complete  the  work  at 

•^V  •  :•     the  shoals,  a  project  was  prepared  in  this  office  and  approved  by  the 

;.;;         Chief  of  Engineers  for  expending  $1,000  of  the  above  in  cutting  timber 

and  removing  stumps  from  the  channel  as  high  as  the  vicinity  of  Heber, 
z  :V  ;     Atk.,  so  as  to  aid  raftsmen. 

.'.'V  In  accord  with  this  plan,  during  January,  February,  and  March  a 

*:  V     •  party  was  put  into  camp  and,  with  this  $1,000,  cut  3,331  trees  and 
\    some  100  cords  of  brush,  opening  a  good  channel  to  Judsonia,  from  He- 
%-  r  ber,  Ark.    As  soon  as  this  was  done  a  small  steamboat  was  placed  upon 

..'•;  the  river,  and  many  encomiums  were  pronounced  upon  the  immense 

•  good  accomplished. 

.•'  ,  Many  trees  still  overhang  the  eddies,  and  as  soon  as  the  work  at 

Bess  Shoals  has  been  completed  a  project  will  be  submitted  for  ex- 
>,•  pending  all  that  can  be  saved,  in  farther  opening  this  reach.    All  this 

may  be  done  as  early  in  the  next  fiscal  year  as  the  water  will  permit. 

*     COMMERCE. 

v  Amount  of  commerce  when  work  of  improvement  began  may  be  in- 

*     ferred  from  the  following,  which  appeared  in  the  Annual  Beport  of  the 
Chief  of  Engineers,  1871,  page  362 : 

The  ffwt  stated  that  the  commerce  of  this  stream  is  sufficient  to  induce  the  com- 
paratively large  boats  ranning  on  the  White  Eiver  to  navigate  it  whenever  it  is 
practicable,  and  when  this  is  not  the  case  a  small  steamer  is  kept  to  ply  between 
West  Point  and  the  month  of  the  Eiver,  shows  the  importance  of  the  interests  in- 
volved. 

As  to  prospective  advantages  to  commerce  if  completed,  if  the  shoals 
known  as  Bess  Shoals  were  removed  so  that  a  boat  could  reach  Judsonia 
at  all  stages  of  the  river,  from  1,000  to  1,500  bales  of  cotton  and  about  400 
tons  of  merchandise  would  be  shipped  by  river  at  once.  A  packet 
drawing  3£  feet  of  water  now  makes  regular  trips  the  year  round  to  a 
point  just  below  these  shoals.  The  country  round  about  Judsonia  has 
been  visited  in  person,  and  I  find  its  resources  have  only  begun  to  be 
developed.  I  should  say  that  the  present  commerce  would  double  itself 
in  5  years. 

As  to  benefits  to  community  if  completed,  it  is  hard  to  estimate  the 
benefits  that  cheap  transportation  would  give  to  a  community  that  has 
known  only  a  railroad  outlet,  and  only  one  at  that.  No  one  will  ques- 
tion but  what  they  will  be  very  great,*  how  great  can  only  be  told  by 
recalling  what  such  transportation  has  done  for  other  fertile  sections; 
but  it  may  safely  be  said  that  the  benefits  will  be  so  great  that  the  out- 
lay will  sink  into  utter  insignificance.  . 

This  stream  is  located  in  a  very  prosperous  section  of  the  State.  The 
present  commerce  amounts  to  upwards  of  13,500  bales  of  cotton  and 
4,700  tons  of  merchandise.  A  great  deal  of  fruit  is  being  raised,  and 
the  amount  is  rapidly  increasing  each  year.  The  returns  will  be  im- 
mediate. 
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Money  statement. 

July  1, 1890,  balance  unexpended $537.86 

Received  by  sale  of  dredge- boat,  ae  per  letter  of  Chief  of  Engineers,  dated 

August  19,  1890 3,500.00 

4,037.86 

June  30, 1891,  amount  expended  during  fiscal  year 2,140.92 

July  1, 1891,  balance  unexpended 1,896.94 

July  1, 1891,  outstanding  liabilities '. 75.00 

July  1, 1891,  balance  available - 1,821.94 


Expense  account. 

Payrolls.: $1,709.21 

Subsistence  supplies 135. 32 

General  supplies 193. 91 

Transportation 16.05 

Traveling  expenses 32.53 

Fuel.... 45.85 

Stationery 8.05 

2,140,92 


Tonnage  of  Little  Red  River,  Arkansas, 

Tons. 

Cotton,  13,500  bales 3,375 

Merchandise 4,700 

Total '. 8,075 


.     W  8. 
IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

Before  any  improvements  were  made  upon  this  river,  the  magnificent 
timber  which  lines  its  banks,  overhung  its  narrow  and  deep  channel, 
giants  of  the  forests  stretched  across  it  from  bank  to  bank  in  falling, 
debris  from  logging  camps  lodged  in  the  same,  producing  shoals,  all  of 
which  presented  a  formidable  array  of  obstacles,  not  only  to  navigation, 
but  to  any  attempts  at  improving  the  same.  The  original  plan  for  its 
improvement  contemplated  the  removal  of  the  obstructions  and  the  im- 
provement of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs  were 
to  be  closed,  so  as  to  confine  the  water  to  the  main  channel.  The  work 
has  been  steadily  carried  forward,  with  very  small  appropriations,  at 
irregular  intervals,  for  upwards  of  14  years.  In  the  earlier  operations 
the  appliances  were  not  adapted  to  the  heavy  work  on  hand.  In  later 
years,  suitable  appliances  having  been  secured,  more  rapid  progress  has 
been  made.  Its  channel  being  narrow,  water  deep,  and  banks  firm,  it 
is  one  of  the  most  satisfactory  streams  in  this  district  to  improve. 

Up  to  June  30, 1890,  $61,242.40  had  been  expended  in  carrying  out 
the  above  plan,  giving  a  very  good  river  from  the  mouth  up  to  the  mouth 
of  Current  River,  doing  but  little  for  the  reach  between  the  mouth  of 
Current  River  and  the  bridge  at  Corning,  Ark.,  and  making  a  visible 
impression  upon  the  formidable  obstructions  between  the  Arkansas 
State  line  and  Poplar  Bluff,  Mo.,  in  conjunction  with  the  appropriation 
under  the  heading  "Improving  Black  River,  Missouri."    By  act  ap- 
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proved  September  19,  1890,  $5,000  were  appropriated  out  of  the 
$26,000  recommended  as  the  amount  that  could  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1891. 

As  stated  in  my  last  annual  report,  the  snagboat  belonging  to  this 
river  was  found  to  be  in  too  rotten  a  condition  for  snagging  operations. 
Fortunately  a  new  boat  built  for  the  Cache  Eiver  was  idle.  t  This  boat 
is  specially  adapted  for  work  in  narrow  streams.  It  was  transferred  at 
once  to  this  stream  on  proper  authority^  and  work  begun  at  Poplar  Bluff, 
Mo.,  under  the  appropriation  "Improving  Black. Eiver,  Missouri/'  with 
a  view  to  working  down  to  the  Arkansas  State  line  on  that  appropria- 
tion and  then  beginning  work  under  this  head.  About  the  time  that 
the  work  was  brought  down  to  the  State  line  and  the  boat  had  been 
transferred  to  this  appropriation,  the  river  rose,  and  from  that  time  to 
the  end  of  the  fiscal  year  remained  too  high  for  effective  snagging 
operations.  During  the  fiscal  year  ending  June  30, 1891,  therefore,  only 
$1,537.28  have  been  expended  in  the  necessary  repairs  to  the  plant  and 
care  of  property.  Early  in  June  the  boat  will  be  put  in  the  field  and 
operated  between  Corning,  Ark.,  and  the  mouth  of  Current  Eiver,  a 
reach  that  never  has  been  thoroughly  worked.  As  the  Cache  Eiver 
snagboat  may  be  required  again  upon  her  own  river,  I  will  renew  my 
recommendations  made  last  year  in  regard  to  building  a  new  hull  for 
the  snag  boat  Henry  Sheldon,  and  transferring  her  upper  works  at  a  cost 
of  about  $8,000.  It  seems  like  a  redundancy  to  reiterate  facts  that  have 
ho  often  appeared  in  my  annual  reports,  in  regard  to  the  great  benefits 
to  be  conferred  by  the  opening  of  this  river  and  to  the  deserving  char- 
acter of  the  stream,  on  account  of  its  deep  water  and  permanent  banks; 
yet,  as  I  come  to  know  this  stream  more  and  more  thoroughly  from  year 
to  year,  I  am  more  convinced  that  the  recommendations  made  in  the 
past  should  not  only  be  renewed,  but  emphasized  in  their  renewal. 

My  plan  has  been  to  secure  an  annual  contingent  of  $8,000  for  this 
work,  but  this  has  been  departed  from  so  far  in  the  amounts  of  the  ap- 
propriations that  nothing  less  than  $42,000  would  adequately  meet  the 
requirements  of  the  situation.  It  may  fee  stated  that  with  the  expendi- 
ture of  this  sum  as  a  whole,  a  magnificent  artery  of  commerce  would 
be  effectively  opened,  which  would  need  but  very  little  attention  for  its 
maintenance.  The  work  of  the  coming  season  between  Corning,  Ark., 
and  the  mouth  of  the  Current  Eiver  will  reduce  the  number  of  snags 
that  are  likely  to  lodge  between  Current  Eiver  and  the  mouth  of  the 
river  fully  50  per  cent. 

COMMERCE. 

The  amount  of  commerce  when  work  of  improvement  began  may  be 
inferred  from  the  following  statement  taken  from  Annual  Report  Chief 
of  Engineers,  1880,  page  1326. 

From  the  Upper  Black  great  quantities  of  staves  are  taken,  and  from  the  Lower 
Black  it  is  estimated  that  from  10,000  to  12,000  bales  of  cotton  are  shipped  to  Mem- 
phis and  other  markets,  and  other  shipments  (amount  not  known)  go  over  the  St. 
Louis  and  Iron  Mountain  to  St.  Louis. 

As  to  effect  upon  rates  of  insurance  and  freight,  insurance  companies 
have  not  acted  upon  the  matter.  It  is  expected  that  the  rates  will  be 
reduced.  The  work  is  just  beginning  to  tell  upon  the  freight,  and  it  is 
too  soon  to  state  definitely  as  to  rates.  One  man,  representing  a  large 
stave  factory  at  Poplar  Bluff,  Mo.,  estimates  that  rates  would  be  reduced 
one-halt 
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As  to  effect  upon  rates  of  competing  routes  of  transportation,  this 
river  parallels  the  St.  Louis,  Iron  Mountain  and  Southern  Kailroad  for 
100  miles.  There  can  be  no  question. as  to  water  versus  rail  trans- 
portation. Eeliable  parties  state  that  the  effect  will  be  marked.  As  to 
prospective  advantages  to  commerce  if  completed,  freight  would  be  in- 
creased tenfold.  There  is  a  vast  tract  of  land  through  which  Black 
Eiver  runs,  the  products  of  which  must  be  transported  by  river.  The 
country  is  only  just  beginning  to  be  opened  up,  and  is  susceptible  prac- 
tically of  unlimited  development.  It  is  difficult  to  estimate  the  benefits 
to  the  community  if  completed.  This  river  is  one  of  the  deepest  in  the 
State.  As  a  natural  highway  it  surpasses  the  Arkansas  River.  Its 
banks  cave  but  little,  and  when  the  standing  timber  has  been  cleared 
off  so  that  snags  do  not  accumulate  it  will  not  give  much  trouble  as  a 
navigable  stream.  It  is  destined  to  become  in  the  near  future  a  part  of 
a  great  parallel  transportation  line  to  New  Orleans,  competing  with  the 
Missouri  Pacific  system  of  railroads  for  the  traffic  of  an  immense  ter- 
ritory. The  confines  of  such  a  report  as  this  are  too  limited  to  do  justice 
to  this  river.  Were  they  more  extended  I  doubt  if  it  were  possible  to 
forecast  the  great  benefits  that  will  flow  from  its  maintenance  as  a 
navigable  stream. 

The  following  letter  explains  itself: 

F.  G.  Oxlrt  Stave  Company, 

Poplar  Bluff,  Mo.,  June  10, 1891. 

Drak  Sir:  *  •  •  We  find  we  have  hauled  on  our  boats  during  the  past  year 
u,200  tons  of  freight.  This  freight  was  delivered  at  Poplar  Bluff  from  points  down 
the  river,  and  at  the  railway  bridge  between  Corning  and  Knobel  from  points  both 
above  and  below  the  bridge.  There  has  been  taken  from  points  above  the  State 
line  three  large  barges  of  staves  down  the  Black  River  into  the  White,  and  from 
thenoe  to  New  Orleans.  This  could  not  have  been  accomplished  prior  to  the  last 
work  done  by  your  force. 

I  desire  to  compliment  you  on  the  work  done  by  the  last  appropriation.  I  believe 
that  I  am  not  overdoing  it  when  I  say  that  it  did  more  good  than  all  the  other  work 
that  has  been  done  on  the  river  combined.  It  is  hard  to  tell  the  amount  of  freight 
which  could  be  moved  on  this  river,  provided  it  could  be  made  navigable  the  year 
round.  The  river  has  no  bad  bars.  I  think  that  there  are  only  four  or  five  pin  cos 
between  Poplar  Bluff  and  the  State  line  which  would  require  any  dredging,  and  I  be- 
lieve that  if  all  the  snags  were  removed  from  the  river,  and  the  Dan  River  effectually 
closed  up  at  its  head,  that  these  bars  would  all  be  removed  by  the  current  of  the 
river,  as  it  naturally  has  a  nretty  stiff  current.  If  it  could  be  possible  to  thoroughly 
clean  this  river,  thus  making  it  reasonable  for  a  steamboat  man  to  have  water  the 
greater  part  of  the  year,  arrangements  could  be  made  to  run  boats  continually,  and 
as  soon  as  settlers  and  people  came  into  this  country  and  find  that  they  can  depend 
upon  transportation  for  their  products,  then  the  lower  country  between  this  and 
the  State  line  would  naturally  settle  up.  Every  settler  would  of  course  have 
some  product  to  carry.  It  is  of  vast  importance  to  a  very  large  territory  (I  should 
think  about  100,000  acres)  that  this  river  be  thoroughly  cleaned.  All  the  overhang- 
ing trees,  whether  they  obstruct  navigation  or  not,  should  be  removed,  because  they 
eventually  faU  into  the  river.  Our  steamboats  have  removed  since  your  crew  was 
here  as  many  as  25  trees  which  fell  into  the  river  owing  to  washing  of  the  banks. 

This  country  is  greatly  improving,  and  I  notice  on  my  trips  down  the  river  a  new 
house  or  a  new  clearing  which  did  not  appear  when  I  was  down  the  previous  time. 

I  sincerely  hope  you  wiU  be  able  to  secure  a  good  round  appropriation  this  year. 
If  we  could  run  our  boats  the  year  round  we  could  double  in  the  next  year  the  ton- 
nage of  the  previous  year. 

if  this  information  is  not  sufficient,  kindly  tell  me  just  what  you  want,  and  if  it  is 
possible  to  procure  it  for  you  I  will  cheerfully  submit  it. 
Tours  truly, 

H.  D.  Williams, 
Secretary  and  Treasurer. 

Cipt.  H.  S.  Tabeb. 
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Money  statement. 


'  Amount  appropriated  by  act  approved  September  19, 1890 $5, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year 1,537.28 

Julyl,  1891,  balance  nnerpended 3,402.25 

'  Jujy  1, 1891,  outstanding  liabilities 177.25 

^uly  1, 1891,  balance  available 3,285.47 

(Amount  (estimated)  required  for  completion  of  existing  project 42, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  42, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  account. 

Payrolls. $851.44 

Subsistence  suplies 154. 00 

General  supplies 189.96 

Traveling  expenses 31.88 

Machinery \ 310.00 

1,537.28 
Tonnage  of  Black  River,  Arkansas  and  Missouri,  97,720  tons. 


Wg. 

IMPROVEMENT  OF  BLACK  RIVER,  MISSOURI. 

The  first  improvements  attempted  upon  this  reach  of  river  were  made 
in  the  years  1881  and  1882. 

Prior  to  this  work  its  channel  was  choked  with  logs  and  snags,  and 
obstructed  by  overhanging  trees,  and  in  many  places  shoals  interfered 
with  its  navigation  at  low  water  by  any  but  very  light-draft  boats.  Its 
banks  caved  but  little,  and  except  at  the  shoals  it  is  characterized  by 
greater  depth  of  water  than  is  found  in  streams  generally  in  its  vicinity, 
due  to  its  being  narrow  and  its  banks  firm.  The  original  plan  for  its 
improvement  contemplated  the  removal  of  the  obstructions  and  the  im- 
provement of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs  were 
to  be  closed  up  so  as  to  confine  the  water  to  the  main  channel.  Up  to 
June  30, 1888,  $6,000  had  been  expended,  which  had  opened  up  about 
20  miles  of  river  from  Poplar  Bluff,  Mo.,  toward  the  mouth.  Owing  to  the 
difficulty  in  getting  suitable  appliances  up  to  this  reach  it  was  carried 
on  under  great  difficulties.  During  the  fiscal  year  ending  June  30j  1889, 
the  snag  boat  Henry  Sheldon,  specially  constructed  for  work  on  this 
river,  was  successfully  pushed  through  to  Poplar  Bluff  and  operated 
from  there  down  the  river,  rapidly  and  effectively  clearing  the  same  of 
obstructions.  Six  thousand  five  hundred  and  sixty-two  dollars  and 
thirty  cents  were  expended  in  the  work;  erecting  a  strong  dam  at  the 
head  of  Dan  River  (a  chute  of  the  Black  River);  removing  293  snags; 
cutting  1,874  overhanging  trees;  deadeuing  17,490  trees  and  removing 
12  masses  of  driftwood;  carrying  the  work  to  the  Arkansas  State  line; 
removing  the  greater  portion  of  the  dangerous  low-water  snags,  and 
making  a  good  beginning  upon  the  overhanging  timber. 

During  the  fiscal  year  ending  June  30, 1890,  only  $199.20  was  avail- 
able, and  this  was  expended  in  connection  with  the  other  appropriation 
for  this  river,  in  the  running  expenses  of  the  snag  boat  Henry  Sheldon. 
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During  the  fiscal  year  ending  June  30, 1891,  $3,914.21  were  expended 
between  Poplar  Bluff,  Mo*,  and  the  Arkansas  State  line,  removing  406 
snags,  destroying  23  piles  of  drift,  and  cutting  10,450  overhanging  trees. 
This  work  was  done  between  November  22, 1890,  and  February  1, 1891. 

During  the  balance  of  the  fiscal  year  the  water  has  been  too  high  for 
effective  operations.  This  work  has  greatly  improved  this  reach  of  river, 
as  one  of  the  light-draft  boats  transferred  from  the  Cache  River  was 
operated.  There  is  still  overhanging  timber  that  should  be  reihoved 
and  many  snags  and  logs.  Good  progress,  however,  is  now  being  made 
toward  the  thorough  opening  of  the  river,  and  the  balance  will  be  ex- 
pended removing  the  obstructions  enumerated  and  in  rebuilding  the 
dam  at  the  bead  of  Dan  River,  which  has  undoubtedly  been  blasted  out. 
It  will  be  rebuilt  so  strongly  as  to  render  this  impossible.  More  inti- 
mate knowledge  of  this  river  in  this  reach  leads  me  to  confirm  aU  that 
I  have  said  in  regard  to  its  being  worthy  of  improvement  and  to  add  a 
considerable  more  in  the  way  of  emphasizing  the  samel  •  To  economize 
space,  everything  that  needs  to  be  said  in  regard  to  future  work  has 
been  placed  under  the  general  heading  "improving  Black  River,  Ar- 
kansas and  Missouri,"  as  that  covers  the  same  ground. 

COMMERCE. 

See  report  for  "  improving  Black  River,  Arkansas  and  Missouri." 

Money  statement 

Amount  appropriated  by  act  approved  September  19, 1890 $7, 000. 00 

June  90, 1891,  amount  expended  during  fiscal  year 3,914.21 

July  1, 1891,  balance  unexpended 3,085.79 


Expense  account. 

Payrolls $2,970.95 

Subsistence  supplies 614. 02 

General  supplies 178.11 

Transportation 9.04 

Traveling  expenses 80. 09 

Rent 40.00 

Skiff 22.00 

Total 3,914.21 


Wio. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  ARKANSAS. 

•   • 

Earliest  appropriation  made  for  this  river  under  any  head  was  made 
by  act  approved  March  2, 1833. 

Summing  np  all  the  various  works  of  improvement  it  may  be  inferred 
that  prior  to  1833  this  river  was  much  choked  with  drift  piles,  logs,  and 
snags,  its  waters  spread  out  through  a  great  variety  of  sloughs,  while 
overhanging  trees  added  to  the  difficulties  of  navigation.  In  the  origin- 
ally-adopted project  snagging  operations  figured  largely  and  attempts 
have  been  made  to  close  up  some  of  the  many  sloughs.  This  river  has 
been  united  so  often  with  the  White  Eiver  and  also  with  the  Black 
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Tiiver  that  it  is  impossible  to  give  exactly  how  much  had  been  expended 
upon  the  St.  Francis  River  to  June  30, 1884. 

From  June  30,  1884,  to  Jun§30,  1890,  $24,000  were  appropriated; 
$12,000  in  1884,  $8,000  in  1886,  and  $4,000  in  1888,  and  this  had  been 
practically  expended.  The  history  of  its  expenditure  is  the  history  of 
all  work  in  new  countries,  with  entirely  inadequate  appropriations,  made 
over  long  reaches  of  river.  Most  constant  and  careful  study  has  been 
given  to  making  the  money  do  as  much  work  as  possible.  The  snag 
boat  Johnson  was  first  designed  for  this  river,  and  its  light  draft, 
great  power,  and  light  running  expenses  were  first  utilized  on  this  river. 
A  vast  amount  of  very  hard  pioneer  work  has  been  done.  Once  or  twice 
sickness  in  the  swamps  has  demoralized  the  crew.  Diverse  interests 
have  opposed  the  boat's  progress  here  and  there,  but  with  steady  per- 
sistence the  work  has  been  carried  on,  looking  to  the  ultimate  opening 
of  the  river  as  contemplated  in  the  original  project  The  little  reach 
above  the  Sunk  Lands  has  been  well  opened  and  greatly  to  the  advan- 
tage of  commerce.    The  transfer  of  the  boat  has  caused  great  delay. 

This  has  been  obviated  by  building  a  separate  twin  boat  partly  out 
of  the  appropriation  to  operate  above  the  Sunk  Lands  in  conjunction 
with  the  appropriation  "improving  St.  Francis  River,  Missouri." 

By  act  approved  September  19, 1890,  $4,000  only  was  appropriated  to 
carry  forward  this  work;  $8,000  was  recommended.  Some  criticisms 
have  been  passed  locally  upon  the  close  estimates  made,  and  I  have  been 
urged  to  increase  them  because  they  will  be  scaled.  I  can  not  see  the 
policy  in  doing  this  and  can  only  report  that  where  estimates  are  close 
it  will  be  found  eventually  that  steady  progress  will  be  made,  though 
it  takes  more  time  for  it  to  appear.  During  the  fiscal  year  ending  June 
30,  1891,  the  water  has  been  too  high  for  effective  snagging,  which 
should  be  done  at  or  near  low  water.  The  boat  has  been  moved  to  the 
vicinity  of  its  next  work  and  will  be  put  in  the  field  as  early  in  the  next 
fiscal  year  as  the  water  will  permit.  A  small  sum  was  expended  pro 
rata  upon  a  new  snag  boat  for  the  reach  from  Kennett,  Mo.,  to  St. 
Francis,  Ark.,  as  explained  above.  It  is  scarcely  proper  to  include  in 
this  report  anything  that  is  a  reiteration  of  the  reports  of  former  years, 
yet  in  order  to  obtain  the  information  necessary  to  a  thorough  under- 
standing of  the  merits  of  the  river,  its  commerce,  the  amount  of  water 
in  its  channel,  the  difficulties  under  which  it  is  worked,  it  is  absolutely 
necessary  that  the  reports  for  the  last  5  years  be  carefully  gone  over. 
The  more  study  I  have  given  the  stream  and  the  country  the  more  in- 
teresting the  study  becomes  and  the  more  convincing  are  the  argu- 
ments in  favor  of  opening  up  the  river.  With  no  transportation  except 
the  wagon,  a  fertile  section  rapidly  settling  up  between  Lesters  Land- 
ing and  St.  Francis  would  at  once  pour  out  through  this  channel  its 
products,  adding  many  times  the  sum  required  for  the  improvements 
to  the  material  prosperity  of  the  country.  Whatever  decision  may  be 
rendered  as  to  the  desirability  of  further  expenditure,  the  river  now  has 
a  plant  of  its  own,  peculiarly  adapted  to  its  work,  and  can  be  cared  for 
at  a  very  small  outlay.  It  would  be  better  to  put  the  river  in  excellent 
shape  before  the  plant  deteriorates,  and  it  is  believed  that  after  a  few 
years  of  thorough  work  the  river  will  maintain  itself.  As  to  future  de- 
mands, the  development  of  the  country  can  alone  decide  what  these  will 
be.  It  may  be  that  dredging  the  Sunk  Lands  to  bring  the  river  back 
to  its  own  channel  may  be  warranted  in  years  to  come  and  that  low- 
water  navigation  may  be  demanded.  At  present  the  prospect  is  too 
remote  to  devote  time  to  plans  and  estimates  for  these  improvements. 
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The  plan  recommended  for  several  years  that  $8,000  be  appropriated 
annually  not  having  been  carried  out  the  river  is  fully  $28,000  behind 
in  needed  improvements,  and  that  sum  could  be  profitably  expended  in 
the  fiscal  year  ending  June  30, 1893. 

The  work  is  being  carried  on  systematically  and  effectively,  but  there 
is  yet  much  to  be  done.  Nowhere  in  the  State  will  the  results  be  any 
more  direct,  nor  is  there  any  section  where  the  amount  necessary  to  im- 
prove the  stream  is  any  smaller  in  proportion  to  the  benefit  to  be  con- 
ferred. 

COMMERCE. 

The  records  do  not  show  what  the  amount  of  commerce  was  before 
any  work  was  done  upon  this  river.  As  the  river  was  almost  entirely 
choked  with  snags,  logs,  and  overhanging  trees  it  must  have  been  very 
small  and,  from  the  best  authority  I  have  been  able  to  secure,  amounted 
to  a  few  staves  taken  out  by  fiatboats  propelled  by  hand.  Good  author- 
ities, familiar  with  the  river,  state  that  if  the  river  was  properly  improved 
freight  would  be  reduced  from  $1  per  hundred  by  wagon  to  30  to  35 
cents  per  hundred  by  boat.  Prom  what  precedes  it  will  be  seen  that 
there  are  no  competing  routes  of  transportation.  The  territory  drained 
by  this  river  is  almost  entirely  dependent  upon^the  river  for  transpor- 
tation. As  to  prospective  advantages  to  commerce  if  completed  they 
are  practically  beyond  computation.  Four  letters  in  my  possession, 
from  individuals  quite  widely  separated,  all  agTee  upon  one  point,  namely, 
that  the  product  of  the  country,  and  hence  its  commerce,  would  be  iu- 
creased  100  per  cent,  annually  were  the  river  improved  according  to  the 
present  plans.  Some  idea  of  the  general  benefits^  to  be  conferred  upon 
the  community  by  the  completion  of  the  works  may  be  formed  from  the 
fact  that,  with  the  river  only  about  half  prepared  for  navigation,  there 
was  shipped  in  1885  and  1886,  in  the  extreme  upper  part  of  it,  500  tons 
of  merchandise,  600,000  staves,  and*  700,000  feet  of  lumber.  Extending 
the  limit  a  few  miles  lower  and  we  have  as  the  present  yearly  commerce — 


Pork $300,000 

Potatoes 100,000 

MisceUaneoua 300,000 


Lumber $3,150,000 

Staves 225,000 

Cotton 450,000 

Corn 300,000 

*  From  the  lower  two-thirds  of  the  river,  during  medium  and*  high 
water  stages,  there  are  shipped  weekly  25,000  bales  of  cotton,  250,000 
sacks  of  cotton  seed,  and  about  175  tons  of  merchandise. 

Comments  as  to  benefits  derived  are  unnecessary. 

This  is  one  of  the  most  deserving  rivers  of  the  State.  Several  letters 
in  my  possession  go  to  show  that  the  money  expended  with  light-draft 
boats  since  1884  has  produced  great  changes  in  navigation.  Replies 
to  letters  sent  out  to  obtain  statistics  may  be  condensed  as  follows,  viz: 

River  improvement  would  be  the  means  of  settling  up  the  country 
and  cause  it  to  produce  thousands  of  dollars'  worth  of  timber  and  corn. 
It  would  reduce  the  rates  of  freight  fully  25  per  cent.,  as  the  boats  now 
running  could  carry  double  the  amount  of  freight  at  but  little  extra  ex- 
pense. It  is  estimated  that  four  times  as  much  freight  would  be  shipped 
by  the  river. 

Mr.  Robert  F.  Sanders,  of  Kennett,  Mo.,  estimates  that  if  the  river 
was  properly  improved  there  would  be  annually  produced  and  shipped, 
over  and  above  what  is  now  shipped,  25,000  bushels  of  corn,  100,000 
tons  of  cotton  seed,  100,000  white-oak  staves,  and  millions  of  cypress 
shingles. 
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Tonnage  of  St  Francis  Biver,  Arkansas. 

Ton*. 

Cotton  (40,000  bales) 10,000 

Cottonseed 17,500 

Corn  (300,000  bushels) 6.600 

Pork 5;  000 

Potatoes  (300,000  bushels) -. 9,000 

Merchandise 2,600 

Lumber  (337,000,000  feet) 674,000 

Staves  (120,000  feet) 6,000 

730,600 
Money  statement. 

July  1, 1890,  balance  unexpended $2.42 

Amount  appropriated  by  act  approved  September  19, 1890 4, 000. 00 

4,002.42 
June  30, 1891,  amount  expended  during  fiscal  year • 2,501.52 

July  1,  1891,  balance  unexpended 1,500.90 

July  1, 1891,  outstanding  liabilities 298.10 

July  1, 1891,  balance  available 1,302.80 

(Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  28, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  account. 

Payrolls.-v $1,821.04 

Subsistence  supplies 216.18 

General  supplies 334.00 

Transportation ' 13. 20 

Traveling  expenses 161.35 

Stationery 15.75 

Rent 40.00 

Machinery 400.00 

2,501.52 


WII. 

IMPROVEMENT  OP  ST.  FRANCIS  RIVER,  MISSOURI 

The  first  appropriation  made  for  this  work  was  that  of  $5,000  by  act 
of  August  11, 1888.  Prior  to  this  time  the  river  channel  was  choked 
with  logs  and  snags,  overhanging  trees  interfered  with  the  smokestacks, 
and  several  shoals  interfered  with  low-water  navigation.  The  original 
project  contemplated  the  removal  of  the  shoals  12  miles  below  Green- 
ville, Mo.,  the  removal  by  a  snag  boat  of  stumps,  snags,  and  overhang- 
ing trees  from  Greenville,  Mo.,  to  the  town  of  St.  Francis,  Ark.  Up  to 
June  30, 1890,  $5,000  had  been  expended  opening  up  very  thoroughly 
the  river  from  Greenville,  Mo.,  to  a  point  about  80  miles  above  St.  Fran- 
cis, Ark.    A  few  obstructions  were  removed  over  this  latter  reach. 

By  act  approved  September  19, 1890,  $10,500  were  appropriated  to 
carry  on  the  work.    As  much  trouble  had  been  experienced  in  getting 
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the  snag  boat  A.  B.  Johnson  through  the  Sunk  Lands,  this  being  a  bar- 
rier impassable  except  at  extreme  high  water,  and  being  a  natural  divi- 
sion of  the  river  into  its  districts,  rather  than  the  arbitrary  one  at  St. 
Francis,  Ark.,  proper  authority  was  secured  to  build  a  snag  boat,  the 
duplicate  of  the  Johnson,  to  operate  above  the  Sunk  Lands  altogether, 
leaving  the  Johnson  for  the  work  below  and  also  for  the  work*  in  Little 
River.  During  the  fiscal  year  ending  June  30, 1891,  this  boat  was  built 
and  equipped.  From  the  time  the  boat  was  completed  to  the  close  of 
the  fiscal  year  the  water  was  too  higjh  for  effective  operations,  and  the 
boat  was  laid  up  in  ordinary  accordingly.  As  early  in  the  next  fiscal 
year  as  the  water  will  perihit  the  boat  will  be  put  into  the  field  and 
operated,  first  over  the  80  miles  not  worked  under  the  former  appropria- 
tion, and  then  attention  will  be  given  to  the  shoals  12  miles  below 
Greenville.  The  balance  in  hand  can  not  be  pronounced  upon  as  to  its 
sufficiency,  inasmuch  as  the  act  provides  for  the  payment  of  a  claim 
supposed  to  be  presented  by  the  Dunklin  County  Transportation  Com- 
pany for  a  cut-off  owned  by  them.  No  such  claim  has  yet  been  pre- 
sented, and  it  is  doubtful  if  it  ever  will  be,  as  the  territory  was  a  swamp 
and  it  was  at  their  most  urgent  request  that  it  was  improved,  as  may 
be  shown  by  the  records,  and  was  of  no  account  to  low- water  naviga- 
tion until  it  was  opened  by  the  snag  boat.  If  this  claim  is  not  presented, 
then  no  money  will  be  required  to  complete  the  present  project;  if  it  is, 
then  the  amount  of  the  claim  in  addition  will  be  required. 

This  reach  of  river  will  some  day  require  very  careful  attention,  as  it 
drains  a-very  rich  and  fertile  territory,  now  little  known. 

COMMEECE. 

For  commerce,  see  "  Improving  St.  Francis  Eiver,  Arkansas.9 

Money  statement.  * 


Amount 
June 


nit  appropriated  by  act  approved  September  19,  1890 $10, 500. 00 

30,1891,  amount  expended  during  fiscal  year 2,642.68 

July  1, 1891,  balance  unexpended 7,857.32 

July  1, 1891,  outstanding  liabilities 120.00 

July  1,1891,  balance  available 7,737.32 


Expense  account 

Payroll* -• $1,370.70 

General  supplies 1,074.38 

Transportation 23.98 

Traveling  expenses 66.90 

Stationery 9.00 

Lumber 61.  &5 

Skiff 22.00 

Reserved  in  United  States  Treasury  for  freight  charges 14. 37 

Total 2,642.68 
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Wl2. 

IMPROVEMENT  OF  LITTLE  RIVER,  MISSOURI  AND  ARKANSAS. 

The  first  appropriation  ever  made  for  this  river  was  that  of  the  act 
which  became  a  law  August  11, 1888,  amounting  to  $5,000  (five-eighths 
of  the  estimate,  $8,000).  The  project  for  improvement  contemplates 
rendering  it  navigable  at  high  and  medium  stages  from  Hornersville  to 
its  junction  with  the  St.  Francis  Eiver,  especially  to  prolong  the  medium 
stage  of  water  by  confining  the  water  to  one  of  the  two  chutes  making 
out  of  the  lake  upon  which  Hornersville  is  situated,  and  by  removing 
the  snags,  logs,  and  masses  of  driftwood  that  have  accumulated  in  the 
channel  The  project  for  the  expenditure  of  the  $5,000  refeiyed  to 
above,  provides  that  it  be  expended  as  follows,  viz:  $1,500,  or  as  much 
as  may  be  necessary,  in  building  a  dam  across  one  of  the  chutes  at  or 
near  the  lake,  and  the  balance  in  removing  the  worst  obstructions  in 
the  way  of  overhanging  trees,  logs,  snags,  and  drift,  over  the  distance 
specified,  and  that  the  snag  boat  A.  B.  Johnson  be  used  for  this  work, 
being  transferred  in  due  form  and  by  proper  authority  and  at  the  proper 
time  for  this  purpose,  the  dam  to  be  constructed  of  brush  and  gravel, 
brush  and  rocks,  or  of  such  other  material  as  maybe  had  in  the  locality 
as  may  be  best  adapted  to  the  purpose. 

The  work  to  be  executed  by  hired  labor  and  the  purchase  of  material 
in  open  market,  as  this  is  most  economical  and  advantageous  to  the 
Government.  It  will  be  seen  that  this  provides  for  the  use  of  the  snag 
boat  A.  B.  Johnson. 

Owing  to  the  boat  being  required  elsewhere  and  to  an  accident  to  the 
same  in  the  fall  of  1889,  and  to  high  water,  no  work  was  done  until 
early  in  the  fiscal  year  ending  June  30,  1891.  Operations  were  vigor- 
ously carried  on  from  July  5, 1890,  until  August  23,  when  water  be- 
came too  low*  to  move  the  operating  boat.  Work  was  all  done  at  or 
near  extreme  low  water  and  extended  over  80  miles  of  the  river,  i.  e., 
from  its  mouth  to  Perkins  Bar.  This  carried  the  work  to  within  about 
20  miles  of  the  foot  of  the  lake.  In  addition  to  this  work,  a  dam  300 
feet  long  and  from  1£  to  5£  feet  high  was  built  across  the  right  chute. 
Over  the  80-mile  reach,  161  trees  were  cut,  109  snags  removed,  and  25 
cubic  yards  of  earth  excavated. 

By  act  approved  September  19, 1890,  $3,000  was  appropriated.  On 
November  22, 1890,  the  water  continuing  low  and  the  boat  being  re- 
quired for  work  upon  the  appropriation  to  which  she  properly  belongs, 
she  was  withdrawn  from  the  river. 

The  next  suitable  time  for  work  will  be  in  the  early  part  of  the  next 
fiscal  year,  and  steps  will  be  taken  to  put  the  boat  in  the  field  at  the 
proper  time.  Great  relief  has  been  afforded  already,  and  it  is  believed 
that  the  present  funds  will  do  all  the  work  required  at  present.  I  am 
informed  that  extensive  preparations  are  being  made  to  utiliae  the  chan- 
nel as  soon  as  opened. 

COMMERCE. 

Hornersville  ships  yearly  about  20,000  bales  of  cotton,  500,000  bushels 
of  grain,  and  a  good  quantity  of  stock.  This  is  the  only  outlet  this  sec- 
tion has,  except  wagons.  Like  many  other  streams  in  this  State,  it 
has  upon  its  banks  some  very  fine  timber,  which  only  waits  a  free 
water  way  to  find  a  ready  market.  Hornersville  is  backed  by  a  large 
tract  of  improved  country,  whose  main  distributing  point  it  is.  The 
water  way  itself  is  partly  a  lake  and  partly  two  narrow  rivers.    Tha 
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lake  extends  about  12  miles  from  Hornersville.  This  lake  is  drained 
into  St.  Francis  Eiver  by  two  chutes  that  are  known  together  as  Little 
River.  It  is  too  sOon  to  give  effects  upon  rates  of  insurance  and  freight. 
It  has  no  competing  routes  of  transportation.  As  to  prospective  advan- 
tages to  commerce  and  benefits  to  community  if  completed,  there  will 
be  the  same  results  in  a  general  way  as  enumerated  for  St.  Francis  River, 
as  it  is  one  of  its  feeders. 

Money  statement 

July  1,  1890,  balance  unexpended $2, 897. 59 

Amount  appropriated  by  act  approved  September  19,  1890 3, 000. 00 

5,897.59 
June  30,  1891,  amount  expended  during  fiscal  year 2, 865. 69 

July  1, 1891,  balance  unexpended 3,031.90 


Expense  account. 

Payrolls $2,356.00 

Subsistence  supplies 183. 20 

General  supplies 199. 34 

Transportation 15. 65 

Traveling  expenses 21. 95 

Stationery 23.20 

Rent 44.00 

Reserved  in  United  States  Treasury  for  freight  charges 22. 35 

2,865.69 
Tonnage,  2,611  tons. 


W  13. 


PRELIMINARY  EXAMINATION  OF  CURRENT  RIVER,  FROM  VAN  BUREN, 
MISSOURI,  TO  ITS  MOUTH. 

[Printed  ill  House  Ex.  Doc.  No.  157,  Fifty -first  Congress,  second  session.] 

United  States  Engineer  Office, 

Little  Rock,  Arl\,  December  11,  1800. 

GENERAL:  In  accordance  with  the  requirements  of  letters  dated 
Office  of  the  Chief  of  Engineers,  Washington,  D.  O.,  September  20, 1890, 
I  have  the  honor  to  submit  the  following  report*  upon  the  preliminary 
examinations  of  Current  Eiver,  Missouri  and  Arkansas: 

It  being  found  impossible,  consistent  with  the  interests  of  the  works 
under  my  charge,  to  make  this  examination  in  person,  a  competent  civil 
engineer  of  .experience  was  engaged  to  make  this  examination,  and  from 
his  very  ftill  report  now  before  me,  appended,  I  am  able  to  make  the 
following  statements,  viz : 

No  further  examinations  will  be  necessary  to  enable  me  to  submit 
plans  and  estimates  for  the  improvement  of  the  navigable  reach  of  this 
river.  It  is  worthy  of  the  improvement,  and  the  outlay  necessary  for 
the  same  is  fully  warranted  by  the  interests  involved. 

It  appears  that  there  are  95  miles  of  this  river  from  the  mouth  to 
Van  Buren  that  are  navigable  throughout  the  whole  year,  as  there  is  an 
abundance  of  water.    The  discharge  at  Van  Buren  at  a  low-water  stage 


*  Map  not  reprinted. 
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is  2,200  cubic  feet  per  second.  About  4  miles  below  this  point  is  a  large 
spring,  which  affords  about  700  cubic  feet  more.  The  average  width  at 
low-water  stage  is  200  feet  and  the  velocity  2.75  miles  per  hour.  The 
flood  oscillation  is  about  16  feet.  The  Current  River  at  time  of  floods 
is  very  swift,  and  has  a  tendency  to  clear  the  channel  of  obstructions  in 
the  way  of  snags,  though  many  large  clay-filled  roots,  too  obstinate  to 
be  moved  in  this  way,  are  lodged  in  the  channel  and  make  serious  ob- 
structions to  navigation.  Other  obstructions  in  the  way  of  shoals  may 
be  readily  improved  by  a  system  of  wing  dams,  built  of  rock  and  willow 
brush,  for  the  purpose  of  contracting  the  channel. 

Tli is  style  of  wing  dam  has  been  successfully  operated  on  Upper 
White  River.  The  commerce  demanding  the  improvement  of  this  river 
is  approximately  estimated  to  be  112,500  tons  of  lumber  per  annum 
in  Carter  County,  Mo.,  besides  twenty-one  sections  of  undeveloped 
mineral  lands  (iron  and  lead),  of  which  I  have  specimens  now  in  my 
office  that  will  compare  favorably  with  the  ores  of  Iron  Mountain  and 
De  Loze  lead  mines,  Missouri. 

In  Ripley  County  23,064  tons  of  lumber,  1,112  bales  of  cotton,  and 
120  carloads  of  flour  and  grain,  besides  merchandise,  received. 

From  the  State  line  to  the  mouth  in  Arkansas,  35,000  tons  of  timber, 
3,500  bales  of  cotton,  besides  grain  and  merchandise. 

With  the  foregoing  in  view,  it  is  recommended  that  $10,000 be  appro- 
priated for  improving  this  river  from  Van  Buren  to  its  mouth,  to  be 
applied  as  follows,  viz: 

For  building  and  equipping  one  small  hand-propelled  snag  boat $4, 000 

For  running  expenses  of  this  boat  4  months 3, 750 

For  building  of  wing  dams 710 

For  one  rock  barge 350 

For  contingent  expenses 1, 190 

Total 10,000 

Before  closing  this  report  it  is  my  duty  to  invite  attention  to  the  fact 
that  a  railroad  bridge  spans  the  river  3  miles  below  Van  Buren,  unpro- 
vided with  a  draw  spau?  and  so  low  as  to  present  an  impassable  obstacle 
to  navigation.  This  bridge  belongs  to  the  Current  River  Railroad  Com- 
pany. This  structure  will  be  made  a  subject  for  report,  as  required  by 
law.  It  will  have  to  be  attended  to  before  the  improvement  is  success- 
fully carried  out.  It  is  presumed  there  will  be  no  difficulty  in  this  mat- 
ter, as  the  policy  of  the  railroads  in  this  State  seems  to  have  been  to 
erect  a  bridge  and  operate  it  just  as  long  as  they  should  be  undisturbed, 
and  comply  with  the  law  when  navigation  demanded  the  passage  of 
boats. 

The  people  of  Van  Buren  consider  it  an  imposition  on  the  part  of  the 
railroad  company  in  putting  this  bridge  across  the  river,  shutting  out 
navigation  to  their  town. 

A  reference  to  the  Annual  Report  Chief  of  Engineers,  1881,  Part  II, 
pages  1467  to  1469,  will  show  that  the  sum  recommended  is  about  the 
sum  recommended  by  Major  Benyaurd.  The  difference  is  due  to  the 
new  model  snag  boat  recently  constructed  for  these  rivers,  which  can 
do  as  effective  work  as  the  more  expensive  boats,  and  yet  does  not  cost 
so  much  to  run  monthly  by  some  $1,600  or  $1,700. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  8.  A. 
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[First  indorsement] 

IT.  S.  Engineer  Office, 

Southwest  Division, 
New  York,  December  18, 1890. 
Kespectfully  forwarded  to  the^Chief  of  Engineers. 
I  am  of  opinion  that  the  Current  Kiver  is  worthy  of  improvement  for 
the  reasons  and  to  the  extent  stated  by  the  district  officer. 

C.  B.  Comstock, 
Col.  of  Engrs.,  Bvt.  Brig.  Qen.,  JJ.  &.  A., 
Division  Engineer. 


REPORTS  OF  MR.  J.   R.   VAX  FRANK,  ASSISTANT  ENGINEER, 
1. 

United  States  Engineer  Office, 

Little  Bock,  Ark.,  November  3, 1890. 

Captain  :  I  have  the  honor  to  submit  herewith  my  report  of  the  examination  of 
Current  River  from  Van  Buren,  Mo.,  to  the  mouth,  where  it  empties  into  Black  River. 

According  to  your  instructions  I  proceeded  to  Van  Buren  on  the  21st  of  October, 
1890,  via  St.  Louis,  Iron  Mountain  and  Southern  Railway,  to  Williamsville,  Mo. ; 
thence,  via  Cape  Girardeau  and  Southwestern  Railway,  to  Grandin,  Mo. ;  thence,  via 
Current  River  Railway,  to  Chicopee,  the  station  on  the  opposite  side  of  the  river 
from  Van  Buren. 

Van  Buren  is  the  county  seat  of  Carter  County,  Mo.,  a  town  of  about  200  inhab- 
itants, four  general  merchandise  stores,  one  drug  store,  hotel,  livery  stable,  black- 
smith shop,  saw  and  grist  mUl,  court-house,  schoolhouse,  and  churches. 

Mr.  Alex.  Carter,  the  oldest  and  one  of  the  prominent  merchants,,  informed  me  that 
Current  River  has  always  been  considered  navigable  to  that  point,  and  even  above 
there  to  the  month  of  Jacks  Fork,  30  miles  above.  Until  late  years  flatboating  was 
carried  on  between  there  and  Pocahontas,  a  point  on  Black  River,  accessible  to  steam- 
boats adapted  to  the  lower  river.  The  principal  commerce  of  the  river  at  the  present 
date  is  rafting  of  logs,  lumber,  and  square  timbers :  a  large  quantity  of  cedar  poles 
has  been  rafted  from  Jacks  Fork  this  season.  I  found  no  one  that  could  give  me 
an  estimate  of  the  amount. 

Pine  is  the  principal  timber  rafted  from  the  vicinity  of  Van  Buren  and  below.  The 
hills  of  Carter  County,  adjacent  to  the  river,  are  heavily  timbered  with  pine.  It  is 
estimated  by  some  of  the  prominent  citizens  of  Van  Buren  that  there  is  800,000,000 
feet  of  timber  adjacent  to  the  river  north  of  there  undisturbed  by  mill  and  raftsmen. 

This  interest  is  being  developed  along  the  lines  of  the  Current  River  Railway  and 
the  Cape  Girardeu  and  Southwestern  Railway.  At  Grandin,  the  present  terminus  of 
the  Current  River  Railway,  there  are  two  sawmills  with  a  combined  capacity  of 
150,000  feet  per  day.  This  milling  company,  called  the  Missouri  Iron  and  Lumber 
Company,  has  contracted  with  the  railroad  company  to  furnish  them  with  10  cars 
per  day. 

A  new  mill  is  being  built  3  miles  below  Van  Buren,  with  a  capacity  of  20,000  feet 

ger  day.  Keen's  mill,  6f  miles  below,  combined  capacity  of  40,000  feet  per  day; 
arter  &  Clay's,  at  Chilton,  8f  miles  below,  combined  capacity  of  40,000  feet  per  day. 
Other  mills  at  copper  mine  and  west  of  the  river,  of  which  I  did  not  get  an  esti- 
mate, together  with  the  above  mentioned,  all  have  an  interest  in  the  logging  and 
rafting  commerce  of  the  reach  of  Current  River  above  and  for  20  miles  below  Van 
Buren.  Aside  from  the  lumber  there  is  a  large  tract  of  undeveloped  mineral  lands 
immediately  on  and  adjacent  to  the  river  in  Carter  County.  It  is  estimated  at  fif- 
teen sections  of  iron  ore,  six  sections  of  lead,  besides  copper  and  manganese.  There 
is  also  a  good  quality  or  marble  in  this  vicinity. 

The  agricultural  lands  are  largely  undeveloped,  and  as  yet  give  little  commerce  to 
the  river  in  this  vicinity.  So  far  I  have  outlined  the  commerce  above  and  for  20  miles 
below  Van  Buren  to  the  vicinity  of  Ripley  County  line.  The  commerce  of  this  county 
is  as  large  in  the  lumber  interest  as  that  of  Carter  County.  The  agricultural  lands 
are  more  fertile  and  weU  developed. 

Doniphan,  the  county  seat,  has  about  800  inhabitants,  is.  a  prosperous  and  growing 
town,  and  has  communication  with  the  outside  world  by  means  or  a  branch  of  the  St. 
Louis,  Iron  Mountain  and  Southern  Railway  from  Neely  ville,  a  distance  of  20  miles. 
This  railroad  was  built  in  1883.    Previous  to  this  date  steamboats  navigated  Current 
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River  to  this  point  and  loaded  with  cotton  and  corn,  also  bring  merchandise  up  the 
river  from  Memphis. 

Two  of  the  enterprising  business  firms  of  Doniphan — Borth,  Barret  &  Co.,  and  Neil 
&  Co. — estimated  the  commerce  partially  to  be  as  follows: 

Shipments:  Cotton,  1,112  bales  per  year;  lumber,  8,000,000  feet  per  year;  receipts 
of  flour,  60  carloads  per  year. 

Statistics  in  regard  to  merchandise  and  other  articles  of  commerce,  upon  which  I 
did  not  get  an  estimate,  may  be  obtained  from  Mr.  A.  Skinner,  railway  agent  at  Doni- 
phan. 

Five  million  nine  hundred  and  thirty-two  thousand  feet  of  logs  were  rafted  down 
to  this  point  during  the  year.  I  estimate  that  there  are  1,000,000  feet  of  logs  in  rafts 
and  on  the  bank  between  Doniphan  and  Carter  County,  21  miles  above. 

Buffalo  Creek  empties  into  Current  River  12  miles  above  Doniphan.  Along  this 
creek  there  are  5,000  acres  of  land  under  cultivation.  From  this  point  down  there  are 
numerous  farms ;  in  fact,  line  the  banks  of  the  river  to  the  State  line.  Thus  far  I  have 
covered  53  miles  of  river  from  Van  Buren.  Pitman's  Ferry,  at  the  State  line  between 
Missouri  and  Arkansas,  is  at  present  the  head  of  steamboat  navigation.  There  is  a  tie 
and  stave  interest  from  this  point  down,  giving  traffic  for  steamboats.  There  are 
few  farms  immediately  on  the  river  for  the  next  10  miles,  though  on  either  side  there 
is  a  broad  strip  of  bottom  land  heavily  timbered  and  with  a  thick  undergrowth,  in- 
dicating a  strong  fertile  soil.  No  reason  can  be  assigned  for  this  noncultivation, 
except  that  the  settlement  has  not  spread  out  thus  far.  Back  from  the  river  a  few 
miles,  and  just  above  the  mouth  of  Little  Black  River,  a  tributary  to  Current  River, 
is  a  large  farm  of  several  thousand  acres:  this  produces  75  bushels  of  corn  or  a  bale 
of  cotton  per  acre.  Below  the  mouth  or  Little  Black  is  a  strip  of  cultivated  land 
known  as  the  Cherokee  Bay  country.  Last  year  this  section  produced  3,500  bales  of  cot- 
ton ;  this  year  the  crop  islargcr.  *  Seven  miles  below  the  mouth  of  Little  Black  and  25 
miles  above  the  mouth  of  Current  River  is  a  trading  point  for  the  bay  country  known 
as  "  Jim  Johnson;"  at  this  place  is  a  store,  sawmill,  feed  mill,  cotton  gin,  and  ferry. 
At  the  present  low  sta<;e  of  water  steamboats  are  making  regular  trips  each  week  to  this 
point.  On  the  opposite  side  of  the  river  and  a  mile  above  is  another  sawmill,  giving 
some  business  to  the  steamboats  in  the  way  of  oak,  lumber,  and  cross-ties.  There 
are  numerous  logging  camps  dotting  the  line  of  river  from  the  State  line  to  the  mouth. 
During  my  observations  I  estimate  timber  in  sight  delivered  on  the  bank  ready  for 
transportation  at  6,000  cross-ties,  150,000  staves,  and  1,000,000  feet  of  oak  and  cypress 
logs.  It  is  estimated  there  are  4,000,000  feet  of  logs  in  Little  Black.  Pocahontas  is 
situated  about  4  miles  below  the  mouth  of  Current  River. 

The  firm  of  Imboden  Bros.,  dealers  in  general  merchandise  at  this  place,  gave  me 
the  following  data  in  the  way  of  commerce :  Six  thousand  five  hundred  bales  of  cotton 
shipped  during  the  year;  the  steamer  Bragg  has  made  a  rate  of  $1.75  per  bale  on  cot- 
ton via  Newport  to  St.  Louis.  Two  other  steamboats,  the  Hope  and  ( f ),  ply  this 
trade.  Twelve  million  feet  of  logs  and  300,000  ties  passed  Pocahontas  during  the 
past  year.  No  estimate  on  staves  was  given,  but  I  was  referred  to  Morrison  & 
Decker,  of  Newport,  Ark. 

Mr.  James  M.  Lane,  of  the  firm  of  Purdee,  Cook  &  Co.,  of  Chicago,  111.,  has  pur- 
chase 17,000  acres  of  timber  on  Current  River  and  Little  Black  River,  and  has 
established  a  mill  at  Black  Rock,  Ark.  His  plan  is  to  put  a  small  towboat  on  the 
river  and  take  out  10,000,000  feet  of  logs  per  annum. 

I  have  prepared  a  table  of  distances,  closely  estimated  by  observation  and  com- 
pared with  the  original  Government  land  statements.  This  estimate  varies  consid- 
erably from  the  distances  given  me  by  parties  along  the  river.  For  instance,  the 
distance  from  McElroy's  Ferry  to  the  mouth  is  called  30  miles.  It  took  me  3$  hours 
to  run  this  reach  in  a  batteau  with  a  current  of  three-fourths  mile  per  hour.  I 
estimate  the  distance  to  be  9±  miles  instead  of  30  miles. 


Discharge  section,  2,200  cubic  feet  per  sec- 
ond   

Ferry 

Shoal 

Rapid  Chnte,  3  feet  deep,  with  throe  snags . 

Head  of  isle,  right  chute  100  feet  wide,  4  to 
6  feet  deep 

End  of  isle  (new  mill) 

Shoal  1.5  feet  deep  (100  feet  done) 

Railroad  bridge 

Shoal,  1.3  feet  deep,  diagonal,  bad  (200  feet 
done) 


«-   I 


3.5C  !| 


Big  Spring,  affords  700  cubic  feet  per  sec- 
ond   

Rock  bowlders  thrown  into  river  from 
railroad  cut 

Keen  Ferry  and  sawmill 

Head  of  island 

Koclv  reef  (200  feet  done) 

Columns  Failure  and  Chilton 

Mouth  of  Copper  Mine  Creek 

Shoal,  head  of  island 

Cataract  and  snags 

Bend 


Mile*. 

4.25 

5.50 
&75 

7 

8.25 
8.75 
10 

10.25 
11.25 
11.50 
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Bart 


End  of  island 

Ford  and  shoal,  2  feet  deep 

Shoal,  2  feet  deep 

Houth  of  creek  Smooth  Kiver  to 

Canip  Creek 

Month  of  Bart  Camp  Creek 

Bock  Dam,  shoal  2  feet  deep 

Bend,  Cedar  Bluff 

Shoal,  1.5  feet  deep,  can  be  improved  by 

wing  dams  from  right  bank 

Islands  and  crooked  channel,  caving  banks 

on  left 

Shoal  just  above  bay  at  Phillips  Mill 

Snags  in  bend 

Shoal,  needs  contracting,  raft  lodged 

Bad  snags  in  swift  current,  banks  caving 

oh  left 

Narrow  chute  100  feet  wide,  5  feet  deep, 

swift 

Shoal  (upper)  at  head  of  towhead,  2  feet 


deep,  rapid  current. 
Shoal  be"       ~  '    "  * 


Shoal  below,  2  feet  deep;  this  ends  the  bad 
reach  of  1  mile 

South  line  of  Carter  County 

Shoal  2  feet  deep 

Bend 

Jakes  Valley 

Shoal  1.5  feet  deep 

Month  of  Big  Barren  Creek 

Shoal  2  feet  deep 

Do 

Do 

The  bend  above  Club  House  is  tilled  with 
snags 

Ripley  County  Club  House 

Snags  and  rapid  current 

Shoal 

Month  of  Little  Barren  Creek,  cultivated 
fields  on  right  bank 

Mouth  of  Buffalo  Creek 

Shoal,  not  bad,  large  spring  on  right 

Small  chute  to  left,  runs  back  to  bluff  and 
comes  in  1  mile  below 

Bad  shoal,  1  foot  deep,  tow-head  and  chute 
on  left;  gravel  bar  extends  diagonally 
down  the  river  from  right  bank 

Mouth  of  chute  and  end  of  island 

Bay  at  Jones  Mill,  end  of  isle,  mouth  of 
chute  and  Capps  Creek 

Shoal  2  feet  deep,  rapid 

Sharp  bend  to  left,  tow-head  and  rapid 
current 

Middle  of  chute  running  east,  rapid  cur- 
rent 


Sharp  bend  to  right,  water  12  feet  deep  . . . 
Mouth  of  Wells  Creek,  raft  yard,  bluff, 

bend  to  left 

A  good  reach  of  river  called  Birds  Reach, 

course  southeast  for  2  miles 

Mouth  of  Isaacs  Creek 

McGee   Ford   and    mouth   of   Simpson 

Creek 
Mouth  of  BUia .Creek  Y////"/////.'.'.'.'.'.'.'. 

"WorleyRock 

Head  of  island  and  ford ;  chute  on  left 

runs  to  Neils  Mill 

Ferry  at  Doniphan 

Shoal,  1.5  feet  deep,  mill  dam;  water  is 

deeper  next  right  oank , 


Dis- 
tance 
from 
Van 
Buren. 

JfUe#. 
12 

12.25 
12.50 

13.50 
15 

15.25 
16.75 

17 

18 

18.75 
19 
19.25 

19.50 

19.76 

20 

20.25 


21 

22.25 
23 

23.75 
24 

24.50 
25 
25.50 

25.75 
26 

20.25 
26.50 

27 
29 
30 

31 


31.50 
32 


32.50 
33.50 


33.75 


34 
34.25 


34.50 


37 

38 

38.75 

39.75 

40.75 
41.50 

41.75 


Shoal,  2.3  feet  deep 

Shoal,  1.5  feet  deep,  head  of  chute  on  right. . 

Bend  to  left,  water  1.2  feet  deep 

Shoal,  2  feet  deep 

Bend  to  right 

Shoal  2  feet  d eep 

Shoal  at  mouth  of  Mulberry  Creek 

Snags  in  bend  and  mouth  of  Caughom 
Creek 

Chute  to  left,  head  of  island 

Snags  

Mouth  of  Mill  Creek  and  Shoal 

Bend  to  left  and  bad  snags 

Mouth  of  Dudley  Creek  and  Pats  Bay 

Three  chutes ;  the  right  chute  is  deep  and 
narrow,  though  it  should  be  closed, 
turning  the  water  through  center  chute, 
thus  making  the.channel  straight;  baa 
snags  at  the  lower  end  of  these  chutes. . 

Bad  snags 

Tow-heads,  crooked  channel,  and  bad 
snags.  Improvements  can  be  made  by 
building  dam  from  left  shore  and  taking 
out  snags,  so  as  to  utilize  the  left  chute. 

Indian  Ferry 

Shoal  2  feet  deep,  rapid  below,  chute  on 
right 

Bock  points  to  left 

Marvel  Bend,  many  bad  snags 

Head  of  Cane  Chute;  is  narrow  and  deep : 
cut-off  rock  bluff  on  the  left  is  one-third 
of  amilelong 

State  line,  cutoff,  very  crooked,  bad  snags. 

Pittman  Ferry;  Bteamboats  run  to  this 
point 

Shoal  2  feet  deep,  rapid  current 

Do 

Bad  snags 

I  Cultivation  on  right  bank 

i  Shallow  water,  straisht  reach 

1  Head  of  island;  chute  on  tho  right  is  nar- 
row and  deep,  rocky  bank  on  the  right; 
this  is  the  last  rook  that  shows  on  the 
bank  of  tho  river 

Lower  end  of  island 

i  James  Price's  farmhouse 

Bad  snags 

Cut-off  at  mouth  of  Little  Black  River; 
Hiiags 

Duff  Ferry 

Kichardson  Ferry 

Farmhouse;  old  store  stand 


D!h 
tance 
from 
Van 
Buren. 


Logging  on  right  bank  and  Cypress  Lake. . 

Sawmill  on  right  bank 

Jim  Johnson  Ferry,  store,  sawmill,  and 

cotton  gin 

Cut-off  at  Shumakar  Ferry 

Caseys  cotton  gin 

Gayhardt  Ferry 

Bend ;  large  two-story  frame  house 

Mcllroy  Ferry 1 

Cut-off,  should  be  cleared  of  snags 

Farmhouse  on  right  bank 

Logging  camp , 

Mouth  of  Current  River 

Black  River: 

Jeff  Carter  s  place 

Mouth  of  Fourche  Dumas 

Pocahontas 


Mile*. 
42.25 
42.75 
43.25 
43.50 
44 

44.50 
45 

45.75 
46.25 
46.50 
46.75 
47.50 
47.75 


48 
48.25 


48.50 
49.25 

50 

50.50 

51 


52 

53 

53.50 

54.50 

55 

56 

57 

58 


5a.  50 
59 
61 
61.50 


63.25 

65 

65.50 

67 

68.25 

69.50 

71 

73.75 

78 

79 

85.25 

85. 50 

87. 25 

89.75 

94.50 

94.75 
98.50 
99.50 


The  character  of  the  river  from  Van  Buren  down  33  miles  is  a  swift,  even  current; 
velocity  about  2.75  miles  per  hour  at  the  present  low-water  stage ;  the  width  is  about 
200  feet  and  depth  from  2  to  6  feet;  the  oscillation  16  feet. 

The  discharge  at  Van  Buren  is  2,200  cubic  feet  per  second ;  stage  of  water,  0.5  feet ; 
the  width  of  overflow  from  600  to  800  feet ;  average  height  of  bank  above  low  water 
12  feet;  average  width  between  banks,  400  feet;  average  fall  per  mile,  2.5  feet. 
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There  are  very  few  snags  in  this  reach  of  river;  the  rapid  current  has  a  tendency  to 
clear  everything  in  its  course,  even  to  making  level  the  bed  of  the  stream,  as  the  even 
depth  of  water  shows  no  pools,  no  rock  reefs,  but  an  even  gravel  bed.  The  banks 
are  substantial:  few  overhanging  trees  obstruct  navigation  in  the  bends  and  chutes. 
There  are  few  shoals  that  have  less  than  2  feet  of  water  in  low-water  season. 

The  Current  Railway  Bridge,  three-fourths  mile  below  Van  Buren,  is  a  combined 
wood  and  iron  truss,  450  feet  long ;  there  are  3  fixed  spans  150  fevt  each ;  the  piers  con- 
sist of  2  iron  cylindrical  caissons  6  feet  in  diameter,  filled  witli  concrete ;  the  cross- 
beams and  lower  chords  are  325  feet  above  low  water.  This  is  the  only  permanent 
obstruction  to  navigation  on  the  whole  river.  The  first  bad  reach  is  19  miles  below 
Van  Buren  and  extends  1£  miles,  has  a  crooked  channel,  rapid  current,  bad  snags, 
and  two  shoal  places;  a  chaunel  of  2  feet  of  water  over  the  shoals  can  not  be  utilized 
on  account  of  snags.  Another  bad  place  was  encountered  at  25f  miles  distance,  where 
10  or  12  snags  occupied  the  channel,  leaving  the  only  room  for  a  raft  or  boat  next  the 
gravel  bar,  1  foot  deep ;  there  would  be  6  feet  of  water  in  the  channel  were  the  snags 
taken  away.  The  only  bad  shoal  on  the  whole  river  where  there  does  not  seem  to  be 
enough  water  to  float  a  20-inch  sawlog  is  31£  miles  down  the  river;  there  are  two 
chutes  here*  to  divide  the  water,  which,  if  closed  by  rock  and  willow  dams,  with  an 
additional  wing-dam  on  the  opposite  side  to  contract  the  channel,  would  give  plenty 
of  wat^r  over  the  shoals. 

At  a  point  H  miles  above  Doniphan  is  a  large  rock,  known  as  Worley  Rock,  about 
10  or  12  feet  in  diameter;  the  water  is  deep  to  one  side  of  this  rock,  but  the  current 
carries  a  raft  directly  over  it,  making  it  a  dangerous  obstacle  to  encounter.  This 
may  be  blasted  out. 

Doniphan  is  4£  miles  from  Van  Buren ;  from  this  place  to  the  Stale  line  is  where  the 
most  of  the  snagging  should  be  done  and  overhanging  trees  cut.  In  some  of  the 
bends  where  the  banks  are  caving  the  trees  should  be  cut  to  prevent  their  falling 
into  the  river  and  lodging.  There  are  no  bad  shoals  but  that  have  plenty  of  water 
to  be  overcome  by  a  boat  drawing  from  18  to  24  inches  of  water. 

At  a  point  48  miles  down  the  river  are  three  chutes.  The  water  divides  to  such  an 
extent  that  the  middle  chute  is  shallow  at  the  upper  end,  leaving  the  side  and 
crooked  chute  to  be  navigated;  these  side  chutes  should  be  closed  by  rock  and 
willow  dams,  throwing  the  water  at  a  low  stage  through  the  middle  chute.  Another 
point  one-half  mile  below  this  is  similar  and  can  be  improved  by  removing  snags 
from  the  straight  channel. 

Still  farther  down  the  river  is  Cane  Chute.  This  is  a  cut-off,  straight,  narrow,  and 
deep ;  overhanging  trees  obstruct  navigation.  One  mile  farther  down  the  river  is 
the  State  Line  Cut-off;  this  has  recently  been  made;  is  very  crooked;  the  raw  edges 
of  the  bank  are  still  projecting  and  many  snags  are  lodged  in  the  channel.  From 
this  point  down  to  the  mouth  the  current  is  more  sluggish  and  the  river  more  wind- 
ing, giving  greater  length  of  river.  Two  miles  below  the  State  line  is  the  last  shoal 
of  2  feet.  From  there  down  the  depth  ranges  from  6  to  12  feet.  u  Very  little  work 
with  a  snagboat  would  put  this  reach  of  river  in  good  shape,  so  tliat  the  boats  now 
plying  the  lower  river  could  run  as  far  up  as  Pittman  Ferry  at  the  State  line  and 
carry  out  the  freight  now  waiting  on  the  bank. 

The  steamer  Hope  made  an  attempt  to  reach  this  point  10  days  ago,  but  met  with 
difficulty  on  account  of  snags  and  overhanging  trees  near  James  Price's  farm,  and 
returned  down  the  river. 

Tho  cut-off  at  the  mouth  of  Little  Black  has  several  bad  snags  to  be  removed. 
This  will  bring  us  into  clear  river  already  navigated  without  difficulty. 

Another  cut-off  just  below  Mcllroy  Ferry,  not  used  at  present  on  account  of  being 
choked  with  snags,  could  be  cleared  and  thereby  shorten  the  distance  2  miles. 

No  other  obstructions  were  encountered  on  to  the  mouth,  though  outside  of  my 
brief  outline  of  work  to  bo  effected  many  contingencies  will  occur  to  give  employ- 
ment to  a  snagging  outfit  during  the  season. 

Very  respectfully  submitted. 

Your  obedient  servant,  J.  R.  Van  Frank, 

Assistant  Engineer. 

Capt.  H.  S.  Tabkr, 

Corps  of  Engineers,  U.  S.  A. 
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United  States  Engineer  Office, 

LitUe  Rock,  Jrk.,  December  1>  1890. 
Captain:  I  have  the  honor  to  submit  as  an  appendix  £o  my  report  herewith  an 
estimate  of  cost  of  removing  obstructions  in  Current  River  from  Van  Buren,  fl^o.,  to 
the  mouth,  viz :  . 

One  hand  snagboat  fitted  with  steam  hoisting  power $4, 000 

Expense  of  running  same  4  months 2, 800 

6,800 
Cost  of  wing  dams : 

3  miles,  100  linear  feet,  at  30  cents $30 

3.5  miles,  200  linear  feet,  at  30  cents 60 

8.25  miles,  200  linear  feet,  at  30  cents 60 

17  miles,  100  linear  feet,  at  30  cents s    30 

19.25  miles,  200  linear  feet,  at  30  cents 60 

20  miles,  100  linear  feet,  at  30  cents  30 

23.75  miles,  100  linear  feet,  at  30  cents 30 

<*i  mii«   f  100  linear  feet,  at  30cents 30 

ai  miles,  ^   50  linear  feet,  at  30  cents 15 

31.50  miles,  200  linear  feet,  at  30  cents 60 

42.75  miles,  50  linear  feet,  at  30  cents 15 

Afi«™i^«,  S 150  linear  feet,  at  30  cents 45 

415  mUea>  \  150  linear  feet,  at30  cents 45 

48.50  miles,  200  linear  feet,  at  30  cents 60 

53  miles,  200  linear  feet,  at  30  cents 60 

54.50  miles,  100  linear  feet,  at  30  cents 30 

Total,  2,200  linear  feet,  at  30  cents 660 

Worley  Rock  (blasted) 50  ' 

Superintendent,  4  months,  at  $125  per  month 500 

Custodian  and  recorder,  6  months,  at  $75  per  month 450 

One  rock  barge 350 

Total 8,810 

Very  respectfully,  your  obedient  servant, 

J.  R.  Van  Frank, 
Assistant  Engineer. 
Capt.  H.  S.  Taber, 

Corps  of  Engineers,  U.  8.  A* 
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PRELIMINAKY  EXAMINATION  OF  MISSISSIPPI  RIVER  FROM  HIGH-WATER 
MARK,  LAKE  COUNTY,  TENNESSEE,  TO  HIGH-WATER  MARK,  FULTON 
COUNTY,  KENTUCKY,  NORTH  AND  WEST  OF  REEF  FOOT  [REELFOOT] 
LAKE  TO  ASCERTAIN  IF  NAVIGATION  OF  THE  RIVER  MAY  NOT  BE  IM- 
PROVED BY  RESTRAINING  THE  FLOW  OF  WATER  INTO  SAID  LAKE, 
AND  ADJOINING  LOW  LANDS. 


report  of  captain  8.  ip.  roessler,  corps  of  engineers,  officer 

in  charge. 

United  States  Engineer  Office, 

Memphis }  Tenn.,  May  14}  1891. 

General:  In  compliance  with  the  Department  letter  of  the  20th  of 
September,  1890, 1  have  the  honor  to  submit  the  following  report  of  a 
preliminary  examination  of  the  "  Mississippi  Kiver  from  high-water 
mark,  Lake  County,  Tennessee,  to  high-water  mark,  Fulton  County, 
Kentucky,  north  and  west  of  Reelfoot  Lake,  to  ascertain  if  navigation 
of  the  river  may  not  be  improved  by  restraining  the  flow  of  water  into 
said  lake,  and  adjoining  low  lands."  The  examination  in  the  field  was 
made  by  Assistant  Engineer  William  M.  Rees,  a  copy  of  whose  report 
is  hereto  appended. 

The  escape  of  water  into  the  basin  of  Reelfoot  Lake  is  limited  on  the 
east  by  the  high  bluff  at  Hickman  and  on  the  west  by  Prairie  Ridge,  a 
high  piece  of  ground  from  5  to  7  feet  above  the  highest  known  water. 
The  piece  of  river  included  between  these  two  high  grounds  is  about  23 
miles  long,  and  has  banks  varying  in  height  from  4  to  11  feet  below  the 
high  water  of  1883,  the  highest  here  known,  the  mean  depth  of  over- 
flow being  about  7  feet.  The  water  diverted  from  the  main  river  over  this 
bank  flows  in  a  direction  generally  parallel  to  the  main  river  through 
the  basin  of  Reelfoot  Lake,  Isom  Lake,  and  Beaver  Lake,  joins  the  val- 
ley of  the  Obion,  a  short  distance  above  its  mouth,  and  returns  to  the 
main  stream  at  Hale's  Point,  100  miles  below  Hickman.  The  overflowed 
area  due  to  this  escape  of  water  is  estimated  at  about  280,000  acres,  in- 
cluding Reelfoot  Lake.  From  indirect  data  it  has  been  estimated  that 
the  overflow  during  the  high  water  of  1883  reached  a  maximum  of  nearly 
200,000  cubic  feet  per  second. 

The  divergence  of  so  large  an  amount  of  water  could  not  fail  to  exert 
a  deleterious  influence  on  the  bed  of  the  river  in  New  Madrid  Reach, 
and  the  construction  of  a  levee  to  restrain  it  would,  in  my  opinion,  prove 
beneficial  to  the  navigation  of  the  river  and  at  the  same  time  protect  a 
large  area  of  tillable  land  from  overflow. 

The  approximate  location  of  a  levee  connecting  the  bluffs  at  Hickman 
with  the  high  ground  above  Tiptonville  and  following  the  bank  of  the 
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river  is  indicated  cm  the  accompanying  map.  The  location  as  given  is 
that  of  a  preliminary  survey  of  the  Mississippi^  Tennessee  and  Georgia 
Railroad  Company,  made  several  years  ago  with  the  view  at  the  time 
(but  since  abandoned)  of  building  a  riverside  railroad  from  Hickman 
south  towards  Dyersburg.  Using  the  profiles  of  this  survey  as  basis  for 
an  estimate,  a  levee  suitable  for  restraining  the  highest  overflow  known 
would  be  about  20  miles  long,  with  an  average  height  of  10.2  feet,  and, 
allowing  for  a  crown  width  or  6  feet  and  side  slopes  of  2£  to  1  and  3  to 
1,  would  contain  approximately  1,300,000  cubic  yards,  which  at  20  cents 
per  yard  would  cost  $260,000. 

I  have  been  led  to  understand  that  the  overflowed  district  aided  by 
the  city  of  Hickman  would  be  in  a  position  to  contribute  about  $125,000 
of  the  above  amount  if  the  United  States  would  supply  the  remainder. 
At  the  time  the  railroad  project  was  under  consideration  the  following 
amounts  were  guaranteed  the  railroad  as  an  inducement  to  build  the 
levee  and  occupy  it  as  a  roadbed: 

Subscription  city  of  Hickman,  Ky $25, 000 

Tax  on  25,000  acres  in  Kentn cky,  $2 50, 000 

Subscription  of  25,000  acres  in  Tennessee,  $2 50,000 

Total 125,000 

And  the  same  amounts  are  again  presented  as  the  probable  resources 
of  the  district  in  aid  of  the  construction  of  a  simple  levee.  The  balance, 
$135,000,  to  complete  the  levee  would  be  an  advantageous  investment 
to  the  Government,  as  there  is  probably  no  portion  of  the  river  where 
so  small  an  expenditure  would  restrain  so  large  a  volume  in  the  chan- 
nel in  time  of  flood  and  maintain  it  there  for  such  a  long  distance;  for 
the  gap  between  Hickman  and  Prairie  Ridge  closed,  there  will  be  no 
considerable  overflow  within  a  distance  of  50  miles  below  Hickman. 
The  principle  adopted  by  the  Commission  of  using  levees  as  important 
adjuncts  to  the  improvement  of  the  low-water  navigation  would  find 
special  application  in  this  case. 

The  estimate  of  cost  above  submitted,  though  subject  to  corrections 
by  exact  surveys,  is  believed  not  to  be  seriously  in  error. 

The  locality  is  worthy  of  improvement  in  the  manner  stated. 
Very  respectfully,  your  obedient  servant, 

S.  W.  Roessler, 
Captain  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[Third  indorsement.] 

XJ.  S.  Engineer  Office, 

Soutawest  Division, 
New  York,  May  28, 1891. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
The  river  and  harbor  act  of  September  19,  1890,  provides  for  an  ex- 
amination "  north  and  west  of  Reelfoot  Lake  to  ascertain  if  navigation 
of  the  river  may  not  be  improved  by  restraining  the  flow  of  water  into 
said  lake  and  adjoining  low  lands." 

The  estimated  cost  of  the  restraint  is  $260,000.  In  my  opinion  the 
amount  of  improvement  of  the  Mississippi  River  by  this  expenditure 
would  be  too  small  to  justify  the  expenditure  and  therefore  I  do  not 
think  the  river  worthy  of  improvement  by  this  method. 
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This  enterprise  has  been  presented  to  tbe  Mississippi  Eiver  Commis- 
sion more  than  once  by  the  Mississippi  Levee  Company,  and  aid  from 
the  Commission  has  been  asked,  but  the  Commission  has  not  as  yet 
recommended  any  allotment  for  the  purpose. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt.  Brig.  <?en.,  U.  S.  A., 

Division  Engineer. 


report  of  mr.  w.  m.  rees,  assistant  engineer. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  May  11, 1891. 

Captain:  In  compliance  with  your  instructions  of  May  1,  I  have  the  honor  to  re- 
port npon  "  a  preliminary  examination  of  the  location  of  a  proposed  levee,  from  the 
nigh  ground  at  Hickman,  Ky.,  to  the  high  ground  above  Tiptonville,  Tenn." 

I  left  Memphis  on  May  3  and  arrived  at  Hickman,  Ky.,  the  following  day;  here  I 
devoted  2  days  collecting  data  and  arranging  for  a  trip  over  the  proposed  levee. 
This  I  made  on  the  6th,  traveling  for  the  greater  part  of  the  distance  over  the  line 
surveyed  hy  the  Mississippi,  Tennessee  and  Georgia  Railroad  Company,  which  oc- 
cupies the  high  ground  in  the  vicinity  of  the  river,  but  at  a  safe  distance  therefrom. 

From  an  examination  of  county  and  other  mans,  and  the  maps  and  profiles  of  pre- 
liminary lines  run  by  the  railroad  engineers,  I  find  the  length  of  the  levee  will  be 
about  20  miles,  15  of  which  are  in  Kentucky  and  5  in  Tennessee ;  and  that  the  aver- 
age depth  of  overflow  is  about  7  feet. 

One  terminus  is  the  bluffs  at  Hickman,  and  the  other  a  high  rid^e,  extending  from 
below  Tiptonville  to  opposite  New  Madrid,  Mo.,  having  an  elevation  of  from  5  to  10 
feet  above  extreme  high  water. 

THE  TERRITORY  TO  BE  BENEFJTED. 

This  levee  will  protect  lands  inTulton  County,  Ky.,  and  in  Lake,  Obion,  and  Dyer 
counties,  Tenn. ;  a  strip  of  land  extending  from  Hickman,  Ky.,  on  the  nortn  to  Hale's 
Point,  at  the  mouth  of  Forked  Deer  River,  on  the  south,  a* length  of  45  miles:  and 
from  the  Mississippi  River  on  the  west  to  the  hills  on  the  east,  an  average  width  of 
10  miles.  In  this  is  situated  Reelfoot  Lake,  a  shallow  body  of  water  covering  about 
30,000  acres  and  having  a  depth  of  5  to  8  feet. 

Reliable  parties  in  Hickman,  Ky.,  who  have  given  the  problem  some  Btudy,  esti- 
mate the  lands  to  be  protected  at  30,000  acres  in  Kentucky  and  200,000  acres  in  Ten- 
nessee.   I  have  compiled  from  various  sources  the  following : 

Approximate  estimate  of  overflowed  lands. 

Acres. 

Fulton  County,  Ky 30,000 

Lake  County,  Tenn 75,000 

Obion  County,  Tenn *50,000 

Dyer  County,  Tenn tl25,000 

Total 280,000 

In  Fulton  County,  Ky.,  5,000  acres  will  probably  be  left  outside  the  levee.  In 
Obion  County,  Tenn.,  Reelfoot  Lake  covers  about  30,000  acres,  though  it  is  held 
that  much  of  this  will  be  reclaimed  when  the  levee  is  built,  the  depths  being  ex- 
tremely shallow  along  the  margins. 

Lake  and  Dyer  counties  have  lands  near  the  river,  which  would  still  be  over- 
flowed, and  in  the  latter  county  the  back  waters  from  the  Mississippi  River  will  still 
inundate  much  of  the  low  lands,  though  probably  not  to  the  present  extent.  Based 
upon  approximate  information  only,  I  estimate  the  area  to  be  benefited  as  follows : 

,  Acres. 

Fulton  County,  Ky 25,000 

LakeCountv,  Tenn 50,000  to   60,000 

Obion  County,  Tenn 25,000to   40,000 

Dyer  County,  Tenn 50, 000  to   75,000 

Total 150, 000  to  200, 000 

*  Including  Reelfoot  Lake.  t  North  of  Forked  Deer  River. 
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AREAS  UNDER  CULTIVATION, 

Of  the  above  the  following  is  an  approximate  estimate  of  lands  now  being  culti- 
vated and  the  value,  the  information  being  obtained  from  local  authorities. 

Fulton  County,  Ky.,  5,000  acres,  at$20 $100,000 

Lake  County,  Tenn.,  10,000  acres,  at$25 250,000 

No  reliable  information  as  to  Obion  and  Dyer  counties  could  be  had.  The  lands 
along  Reel  foot  Lake  and  its  outlet,  called  the  scatters,  are  low  lands  and  sparsely 
settled.  It  is  hence  safe  to  estimate  that  they  will  not  exceed,  and  probably  not 
reach,  the  quantities  and  values  of  lands  above  estimated.  Probably  $600,000  would 
be  a  most  liberal  estimate  of  the  total  value  of  the  cultivated  lands  in  the  entire  re- 
gion under  consideration. 

The  wild  lands  are  valued  at  from  $2  to  $5  per  acre,  the  latter  being  for  well-tim- 
bered lands.  Taking  the  average  at  $3  per  acre  and  the  quantity  at  150,000,  the  total 
value  is  $450,000,  which,  added  to  the  value  of  improved  lands,  is  a  total  of  $1,050,000 
for  all  lands  to  be  benefited. 

DEPTH  OP  OVERFLOW. 

The  surveys  made  by  the  railroad  engineers  show  an  average  of  7.2  feet  depth  of 
overflow,  the  minimum  being  about  4  and  the  maximum  about  11  feet,  referred  to 
the  high  water  of  1883,  the  highest  here  known. 

From  the  personal  inspection  I  made  I  think  it  probable  that  better  ground  can  be 
found  for  a  levee  than  on  the  line  surveyed  by  the  railroad  engineers. 

There  are  no  deep  sloughs  or  crossings  to  make,  and  in  only  a  few  places  will  the 
overflow  exceed  10  feet,  and  then  only  for  a  short  distance  in  each  case. 

QUANTITY  OF  OVERFLOW. 

There  is,  no  doubt,  a  large  escape  over  the  banks  during  extreme  high  water,  due 
to  the  nearness  of  the  river  to  Reelfoot  Lake,  the  head  of  which  is  6  or  7  miles  from 
the  Hickman  end,  and  not  exceeding  2£  miles  from  the  lower  end.  As  no  observa- 
tions of  discharge  have  been  taken  over  this  bank,  I  have  estimated  it  by  taking  the 
difference  between  the  maximum  discharge  at  Columbus,  Ky.,  above,  and  at  New 
Madrid,  Mo.,  below,  deducting  therefrom  the  escape  into  St.  Francis  Basin. 

Cubic  feet 
per  second. 

The  discharge  at  Columbus,  Ky.,  high  water  of  1882,  was 1, 060, 496 

The  net  escape  into  St.  Francis  Basin  between  Columbus  and  New  Madrid 
in  1882  was 2,126 

Difference 1,658,371 

No  high- water  discharge  observations  were  made  at  New  Madrid  in  1882.  I  have 
therefore  used  those  of  March  25  and  April  10,  1890.  and  adding  the  increment  to 
bring  the  section  uj)  to  the  high -water  stage  of  1882  to  have  been  1,459,260  cubic 
feet.  Deducting  this  from  the  difference  above,  gives  about  200,000  cubic  feet  per 
second  as  the  approximate  amount  which  escapes  over  the  proposed  levee  location. 

This  is  probably  not  seriously  in  error. 

ESTIMATE  OF  COST. 

The  profile'  made  by  the  Mississippi,  Tennessee  and  Georgia  Railroad  Company 
shows  a  total  embankment  of  1,620,000  cubic  yards,  for  a  levee  of  14  feet  crown, 
slopes  2  to  1  and  3  to  1,  and  a  grade  3  feet  above  highest  known  water. 

Reducing  the  crown  to  6  feet  and  making  slopes  2±  to  1  and  3  to  1,  with  the  same 
elevation  of  grade  line,  will  make  the  yardage  1,300,000,  which,  at  20  cents  per  cubio 
yard,  will  make  the  cost.  $260,000.  The  estimated  clearing  is  about  235  acres,  and 
the  price  above  is  intended  to  include  this  cost. 

PROBABLE  REVENUE  FROM  THE  DISTRICT. 

In  1872  the  State  of  Kentucky  incorporated  the  Mississippi  River  Levee  Company,  a 
body  politic,  to  construct  and  maintain  a  levee  from  Hickman,  Ky .,  south .  The  capital 
stock  was  not  to  exceed  $1,000,000,  and,  with  the  consent  of  the  majority  of  the  voters 
in  the  district,  they  were  to  have  power  to  tax  all  lands  protected  $2  per  acre  and 
"        ^s  20  per  cent,  of  valuations  for  construction  purposes.    Not  exceeding  one- 
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fourth  of  this  tax  was  to  be  levied  any  one  year.  To  maintain  the  levee  they  are 
empowered  tQ  lay  a  tax  not  exceeding  10  cents  per  year  per  acre  and  1  per  cent,  on 
Tarnation  of  town  lots. 

It  being  feared  that  this  act  had  lapsed  by  non-usance  an  amendment  reviewing 
it  was  passed  by  the  Kentucky  legislature  in  1890.  I  am  informed  that  the  people 
of  the  district  are  almost  unanimous  in  favor  of  the  taxation. 

As  no  such  law  can  be  passed  by  the  Tennessee  legislature  the  revenue  there  mr.st 
be  raised  by  subscription,  all  of  which  I  believe  have  been  in  lands. 

The  city  of  Hickman  has  voted  $25,000  towards  the  levee;  this  act  expires  June  1, 
1892,  but  it  is  claimed  will  be  renewed. 

The  available  resources  of  the  district  are  represented  to  be  as  follows : 

Tax  on  25.000  acres  in  Kentucky,  at  $2 $50,000 

Subscription^  25,000  acres  in  Tennessee,  at  $2 50,000 

Subscription  of  Hickman,  Ky 25,000 

Total 125,000 

The  above  was  offered  as  a  bonus  to  the  Mississippi,  Tennessee  and  Georgia  Rail- 
road if  they  would  build  the  levee  and  occupy  it  as  a  railroad  bed.  It  is  now  stated 
that  the  railroad  company  has  abandoned  the  project  through  their  inability  to  raise 
funds. 

EFFECT  UPON  IMPROVING  THE  RIVER. 

There  is  probably  no  portion  of  the  river  where  so  small  an  expenditure  will  con- 
fine as  large  a  volume  of  water  in  the  channel  in  time  of  flood  ana  maintain  it  there 
for  such  a  long  distance,  for  the  high  ground  immediately  below  confines  it  to  below 
Tipton ville,  and  the  New  Madrid  prairies  on  the  right  bank  of  the  river  prevent  its 
overflow  into  the  St.  Francis  bottoms.  Thus  the  building  of  20  miles  of  levee  will 
practically  hold  the  water  during  floods  within  the  banks  for  a  distance  of  50  miles, 
and  in  this  stretch  of  river  there  are  a  number  of  shoal  places.  As  the  volume  re- 
strained during  maximum  flood  is  200,000  cubic  feet  and  at  mean  flood  about  70,000 
cubic  feet,  I  am  of  the  opiuion  that  the  effect  will  be  to  keep  the  bars  lower  and  im- 
prove low-water  navigation. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Rees, 
Assistant  Engineer. 
Capt.  S.  W.  Koessler, 

Corp*  of  Engineers,  U.  3,  A, 
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APPENDIX  Y. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  ILLINOIS  RIVERS, 
OF  HARBOR  AT  ST.  LOUIS,  OF  OSAGE  AND  GASCONADE  RIVERS,  MIS- 
SOURI, AND  OF  KASKASKIA  felVER,  ILLINOIS. 


REPORT  OF  MAJOR  A.  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1801,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Removing  snags  and  wrecks  from  the 

Mississippi  River. 

2.  Mississippi  River,  between  the  Ohio 

and  Illinois  rivers. 


3.  Harbor  at  St.  Louis,  Mo. 

4.  Gasconade  River,  Missouri. 
"5.  Osage  River,  Missouri. 

6.  Kaskaskia  River,  Illinois. 


United  States  Engineer  Office, 

St.  Louis,  Mo.,  July  16,  1891. 
General  :  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  fiscal  year  ending  June  30,  1891,  for  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


Major,  Corps  of  Engineers. 


Yi. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER. 

The  work  for  the  fiscal  year  consisted  in  the  removal  of  snags,  logs, 
and  leaning  trees  between  the  mouth  of  the  Missouri  Eiver  and  Don- 
aldsonville,  La. 

The  river  was  divided  into  two  districts,  the  first  extending  from  the 
mouth  of  the  Missouri  River  to  Memphis,  Tenn.,  and  the  second  from 
Memphis,  Tenn.,  to  Donaldsonville,  La.  The  snag  boat  H.  G.  Wright 
was  assigned  to  work  in  the  first  district,  and  the  snag  boat  J.  W.  Ma- 
comb to  the  second  district. 

2079 


Digitized  by  LjOOQIC 


2080   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  Wright  began  work  on  August  1, 1800,  and  worked  continuously 
until  March  31,  1891;  one  trip  between  St.  Louis,  Mo.,  and  Vieksburg, 
Miss.,  was  also  made  during*  the  month  of  May,  1891. 

The  Macomb  began  work  on  August  15,  1800,  and  remained  in  com- 
mission until  March  31,  1891. 

The  work  accomplished  by  the  snag  boats  is  giveu  in  the  following 
table: 


Name  of  snag  boat. 


fc-<™    I  Drift 

ig»    I  Trees  cut.'  piles  re- 


H.  G.Wright 
J."N.  Macomb 

Total . . 


I 


1,720 
1,724 


10,  511 
10,805 


21,310 


37 


Miles 
ran. 


8,119 
8,954 


17,073 


Much  needed  repairs  were  made  to  both  of  the  snag  boats.  An  elec- 
tric-light  plant  was  placed  on  the  Wright  and  new  boilers  were  ordered 
for  the  Macomb.  All  repairs  will  be  completed,  and  both  boats  will  be 
ready  to  be  put  in  commission  as  soon  as  the  needs  of  commerce  may 
require. 

The  work  accomplished  by  the  snag-boats  is  of  great  benefit  to  the 
navigation  of  the  river.  Formerly  the  wreck  of  steamboats  by  running 
on  snags  was  of  frequent  occurrence,  but  since  the  snag  boats  have  been 
at  work  it  is  almost  unheard  of. 

An  annual  appropriation  having  been  made  for  this  work  of  an  amount 
not  to  exceed  §100,000,  the  snag  boats  will  be  put  in  commission  and 
will  patrol  the  river  whenever  necessary,  and  will  keep  the  channel  clear 
of  obstructions. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30,  1801,  was  $92,470.98.  A  detailed  statement  of  the  expendi- 
tures is  given  in  the  accompanying  tables,  Nos.  1  and  2. 

Money  statement. 

Amount  drawn  under  section  7,  art  of  August  11.  1888 $92,500.00 

June  30,  1891,  amount  expended  during  fiscal  year 92,470.97 

July  1,  1891,  balance  unexpended 29. 03 

July  1,  1891,  amount  availal.lt-  for  fiscal  year  1891-92 100,000.00 


Table  No.  1. — Detailed  $ tatement  of  expenditure*  made  in  connection  with  the  work  of 
)■*  moving  obstruction*  in  Mississippi  River,  as  required  by  section  7  of  the  river  and  har- 
bor act  of  August  11,  1SS8. 


Mmil  li  or 
Quarter. 

1 

< 

1 

> 

To  whom  paid. 

For  what  paid. 

Amount. 

IBM. 

July 

A 

1 

2 

3 
4 

5 
6 

7 

Excelsior  Manufacturing  Co 

Outfit,  etc 

$7.00 
76.88 

Anchor  Line  Storo 

Outfit  and  supplies ..... 
Supplies 

Ewakl  I  ron  Co 

Knnkin  &  Frilscli   Foundry  ami    Mu- 
cin no  Co. 

21.67 
275.00 

246.11 

Brislin  -Sheblo  Manufacturing  Co 

lluac  & Looniis  Ice  nmiTnuiMportatitm 
Co. 

Casting 

10.50 

,8 

I CO... ......««,,.. ....... 

GO.  Oft 
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Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  work  of 
removing  obstructions  in  Mississippi  Biter,  etc. — Continued. 


Month  or 
quarter. 


July. 
Aug. 


1800. 


Sept. 


BNG  91- 


To  whom  paid. 


Hired  men  . 
...do 


...do. 

Sundry  persons 

St  Louis,  Iron  Mountain  and  Southern 
Railway. 

Thomas  J.  Conner 

Elwell  &  Tatura  Com.  Co 

David  Nicholson 

Francis  Whittaker  &  Sons 

Henry  A.Koettker 

Gust.  Bischoff 

Fulton  Iron  Works 

Ward  &  Brady 

Peterson  &  Humes , 

Geo.  A.  Bubelmann  Hardware  Co 

The  Western  Brass  Manufacturing  Co. 

N.  O.  Nelson  Manufacturing  Co 

Anchor  Line  Store 

Pat.  Norton 

Cairo  City  Coal  Co 

Himmelberger  Sc  Friant 

Ewald  Iron  Co 

Western  Coal  and  Tow  Co 

Buxton  &  Skinner  Stationery  Co 

The  W.  A.  Bonsack  Lumber  Co 

Hired  men 

Pittsburg  Coal  Co 

Matt.  Mohagban  &  Co 

Cairo  City  Coal  Co 

James  Smith 

Hiral  men 

...do. 


...do 

....do 

Maj.  A.  M.  Miller 

Sundry  persons 

do 

F.A.Dicks 

Pittsburg  Coal  Co 

Peatross,  Cameron  &  Co 

Anchor  Line  Store 

Gust.  Bischoff 

Goodyear  Rubber  Co 

Consolidated  Coal  Co.  of  St.  Louis. 

Ewald  Iron  Co 

Francis  Whittaker  &  Sons 

William  Barr  Dry  Goods  Co 

Simmons  Hardware  Co 


For  what  paid. 


Amount. 


Services 

...do 

...do 

Subsistence 

Railroad  ticket. 


Covering  boilers 

Subsistence 

...do.-. 

...do 

...do 

...do 

Casting 

Outfit  and  supplies  . 

— do 

...do 

Supplies 

...do 

...do 

Repairing  furnace  . . 

Coal....? 

Sawing  lumber 

Supplies 

Stationery 

Lumber 

Services  

Coal 

Subsistence 

Coal 

Services  

...do 

...do 

...do 

...do 

Mileage 

Subsistence 

...do 

Rosin 

Coal  . 


.rlo. 


A.C.  Dunlevy 

N.  O.  Nelson  Manufacturing  Co 

Henry  A.  Koettker 

J.  S.  Merrell  Drug  Co 

American  Silk  Manufacturing  Co 

Elwell  &Tatum  Commission  Co 

Peterson  &  Homos 

Meyer  Brothers  Drug  Co 

Thomas  J.  Connor 

David  Nicholson 

Sundry  persons 

— do.* 

A.  Lea  A-  Co 

Matt.  Monaghan  &  Co 

Ward  6c  Brady 

Albert  B.  Bowman 

A.C.  Dunlevy 

The  W.  A.  Bonsack  Lumber  Co 

James  Sweeney 

McKinley  &Oo 

Consolidated  Coal  Co.  of  St.  Louis 

Peatross,  Cameron  &  Co 

Leyser  &  Hafter 

Broderick  &  Bascom  Rope  Co 

Hnse  &  Loomis  Ice  and  Transportation 
Co. 

Cairo  City  Coal  Co 

James  A.  Tap  pan 

131 


Outfit  and  supplies  . 

Subsistence 

Hose 

Coal 

Supplies 

Subsistence 

Outfit,  etc 

....do :. 

....do 

Outfit  anrl  supplies  . 

Subsistence 

Meclieines 

Supplies 

Suiwfstenco 

Outfit 

Medicines 

Asbestos  cement 

"Subsistence 

...do 

Fuel 

Coal 

Lumber,  etc 

Outfit  and  supplies  . 

Lathe 

Stove  castings,  etc  . . 

Lumber 

Outfit,  etc 

Coal  . 


do 

...do 

Rubber  boots . 

Tiller  rope 

Ice 


Coal 

Coal,  etc . 


$764.95 

1,110.33 

1, 163. 82 

53.05 

12.25 

158.40 

44.63 

710.97 

238. 61 

106.55 

263.07 

10.90 

803.27 

34.45 

5.50 

19.25 

32.06 

68.17 

16.50 

79.18 

5.00 

122. 19 
158. 33 

18.58 

40.46 

753. 00 

270.00  ' 

193. 92 

96.00 

50.00 

1, 820. 00 

319. 00 

1, 573. 50 

264.17 

137.97 

103. 69 

66. 30 

4.15 

435. 00 

114.45 

409. 05 

208.  55 

146.07 

140.00 

124. 79 

117.87 

78.97 

82.  57 

66. 93 

41.47 

17.45 

26. 12 

12.  70 

11.25 

10.10 

8.66 

7.00 

554.11 

272.  68 

79.60 

98. 00 

5.40 

502. 85 

227. 20 
14.12 

179.  20 

27. 15 

9.00 

96.15 

165.90 
12.00 
68.58 

275.55 

74.30 
182.50 
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Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  work  of 
removing  obstructions  in  Mississippi  River,  etc, — Continued. 


Month  or 
quarter. 


Sept. 


1891. 
Second  quarter. 


To  whom  paid. 


George  Traub  &  Co 

Matt.  Monaghan  &  Co 

William  Barr  Dry  Goods  Co . 

James  Smith 

Hired  men 

...do 

...do 

...do 

..-.do 4 

— do 


Sundry  persons 

— do 

...do 

...do 

PittsbnrgCoal  Co 

Francis  Whittaker  &  Sons 

Elwell  &.  Tatum  Commission  Co 

David  Nicholson 

Lammert  Furniture  Co 

Branch -Crook  es  Saw  Co 

Simmons  Hardware  Co 

E.  A.  Hitchcock,  receiver 

Consolidated  Coal  Co.  of  St.  Louis 

Blattncr  &  Adam 

Albert  B.  Bowman 

F.  L.  McGinness  Painting  Co 

The  W.  A.  Bonsack  Lumber  Co 

E wald  Iron  Co 

J.  D.  Lawnin 

W.C.  Postal 

N.  0.  Nelson  Manufacturing  Co 

Huso  &  Loomis  Ice  and  Transportation 

Co. 

Peatross,  Cameron  &  Co 

J.  H.  Coffin  &Co 

A.  R.  Taylor  &  Co 

The  OH ver-Finuie  Grocer  Co 

Hired  men 

...do 

...do 

...do 

...do 

...do 

James  Smith 

Consolidated  Coal  Co.  of  St  Louis 

E.  A.  Hitchcock,  receiver 

Cairo  City  Coal  Co 

Pittsburg  Coal  Co 

Matt.  Monaghan  &  Co 

Gust.  Bischoft' 

Elwell  &  Tatum  Commission  Co 

Sundry  persons 

Matt.  Monaghan  <fc  Co 

Memphis  Machine  Co 

A.Boavhert  &.  Co 

Fulton  Iron  Works 

G.  Traub  Sc  Co 

Pittsburg  Coal  Co 

James  A .  Tappan 

A.  Lea  &  Co 

Sundry  persons 

do 

Parker,  Ritter,  Nicholls  Stationery  Co  . 

Medart  Patent  Pulley  Co 

Francis  Whittaker  and  Sons 

Ward  &  Brady ,... 

Peatross,  Cameron  &  Co 

Fulton  Iron  Works 

J.  A.  Fay  &  Co 

Pond  Engineering  Co 

Brancb-Crookes  Saw  Co 

J.Kennard  &  Sons  Carpet  Co 

M.M.Buck  &Co 

Day  Rubber  Co 

Francis  Whittaker  &  Sons 


For  what  paid. 


Subsistence. 

...do 

Repairs 

Services  .... 

...do 

...do 

...do 

...do 

...do 

...do 


Subsistence 

Fuel 

Subsistence 

...do 

Coal 

Subsistence 

...do 

Subsistence,  etc. 

Outtit 

...do 

Outfit,  etc 

Coal 

...do 

Supplies 

do 

...do 

Lumber 

Supplies 

Lumber 

Coal 

Outfit,  etc 

Ice 


Coal 

Outfit  and  supplies . 

Stationery 

Subsistence 

Services  

...do 

...do 

...do 

...do 

...do 

...do 

Coal 

....do 

...do 

...do 

Subsistence 

....do 

...do 

...do 

....do 

Supplies 

Ice 

Castings,  etc 

Subsistence 

Coal 

....do 

...do 

Subsistence 

Fuel 

Stationery 

Supplies  

Subsistence 

Outfit  and  supplies . 

Coal 

Castings 

Supplies 

—  do 

Outtit 

...do 

...do 

...do 

Subsistence 


Amount. 


$110.52 

155.96 

9.50 

55.00 

753.00 

1,684.00 
405.50 

1, 750. 33 
341.50 
40.07 

234.55 

21.00 

192.58 

120.23 

790.00 

194.42 

27.97 

714.01 

13.16 

28.80 

8.16 

276.25 

70.00 

.60 

20.80 

24.55 

65.80 

28.17 

5.76 

42.00 

847. 25 

62.20 

167.65 

106.25 

11.35 

434.72 

603.00 

1, 738. 66 

385.00 

1, 630. 33 

369.17 

87.83 

55.00 

98.00 

138.12 

161.00 

255.00 

139.83 

266.80 

16.81 

141. 16 

174.90 

7.50 

25.32 

61.07 

51.36 

420.00 

300.00 

98.00 

109.94 

21.00 

18.00 

51.85 

134.03 

266.02 

202.65 

243.50 

15.00 

114.40 

12.00 

35.00 

2.10 

13.00 

mi* 
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Mouth  or 
quarter. 


1891. 
Second  quarter. 


Third  quarter 


To  whom  paid. 


100 

lioi  ' 

1 102 
1103 

104 
105 
|l06  I 

1107  ; 

108  . 

109  , 

(no 

in  ! 
ii2  I 

3  I 

i\ 

6 

7i 

8  I 

9  ! 
10 

11 

12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


EwaldlronCo 

The  W.  A.  Bonsack  Lumber  Co.  - . 

David  Nicholson 

Consolidated  Coal  Co.  of  St.  Louis. 

Sundry  persons 

Elwell  &  Tatiun  Commission  Co  . . 

Cairo  City  Coal  Co 

E.  A.  Hitchcock,  receiver 

N.  O.  Kelson  Manufacturing  Co. . . 

Page  &  Tolkacz 

Simmons  Hardware  Co   

Anchor  Line  Store 

Hired  men 

....do 

...do 

...do :. 

...do 

Gust,  Bisrhoff 

James  Smith 

The  Oliver- Finnie  Grocer  Co 

Sundry  persons 

do 

Matt.  Monaghan  &  Co 

•Pittsburg  Coal  Co 

Jas.  A.  Tnppan 

J.  H.  Coffin  &  Co 

Charles  Miller 

J.  F.  Irvine 

Western  Coal  and  Tow  Co 

Matt.  Monaghan  &  Co 

Pittsburg  Coal  Co 

Pond  Engineering  Co 

Hired  men 

...do 

....do 

...do 

...do 

James  Jackson 

Sundry  persons 

do 

James  Smith 

Ward  &  Brady 

Anchor  Line  Store 

Consolidated  Coal  Co.  of  St.  Louis  . 

Cairo  City  Coal  Co 

E.  A.  Hitchcock,  receiver 

Ehvell  &  Tatum  Commission  Co  . . 

Gust.  Bischoff 

Sundry  persons 

...do 

G.  Traub  &  Co 

Jas.  A.  Tappan 

MaJ.  A.M.  Miller 

J.  H.  Coffin  &  Co 

The  OH ver-Finnie  Grocer  Co 

Matt.  Monaghan  &  Co 

Pittsburg  Coal  Co 

PeatrosH,  Cameron  &  Co 

Wood,  Bodlcy  &  Co 

J.  F.  Irvine 

John  F.  Irvine  &.  Son 

Pittsburg  Coal  Co 

Charles  Miller 

B.  D.Wood  &Sons 

PeatrosH,  Cameron  &  Co 

Gust.  Bischoff 

Elwell  &  Tatum  Commission  Co  . . 

Francis  Whittaker  &  Sons 

J.  Kenuard  &,  Sons  Carpet  Co 

Ward&  Brady 

Simmons  Hardware  Co 

The  W.  A.  Bonsack  Lumber  Co  . . . 

Fulton  Iron  Works 

Buxton  &  Skinner  Stationery  Co.. 

Sundry  persons 

James  Smith 


For  what  paid. 


Supplies 

Lumber 

Subsistence. 

Coal 

Subsistence. 

...do 

Coal 

...do 

dies 


Outfit  and  supplies  — 

do 

Services  

....do 

...do 

...dor 

...do 

Subsistence 

Services  

Outfit  and  subsistence. 

Subsistence 

...do 

...do 

Coal 

...do 

Supplies 

Reducer 

Coal 

...do 

Subsistence,  etc 

Coal 

E.xhaust  head 

Services  

...do 

...do 

...do 

...do 

...do 

Subsistence 

Fuel 

Services  

Outfit  and  supplies 

...do 

Coal 

...do 

...do 

Subsistence 

...do 

...do 

...do 

...do 

Coal 

Mileage 

Outfit  and  supplies 

Subsistence 

...do 

Coal 

...do 

— do , 

...do 

...do 

...do 

Supplies 

Coal 

...do 

Subsistence 

...do 

Subsistence 

Outfit  repairs 

Outfit  supplies 

. .  .do 

Lumber 

Maohiiif  ry,  etc 

Stationery 

Subsistence 

Services  


Amount. 


$7.74 

74.11 

274.31 

%  140.00 

92.43 

60.12 

92.00 

151. 12 

38.66 

24.05 

28.10 

282.74 

603.00 

1,699.34 

422.33 

1, 330. 00 

739.33 

171.96 

55.00 

67.75 

278.44 

71.66 

119.76 

790.00 

120.00 

86.95 

6.50 

105.00 

10.85 

117.53 

202.50 

180.00 

603.00 

1,775.00 

367.50 

1, 770. 00 

315.33 

23.00 

144.75 

53.50 

55.00 

71.36 

235.33 

70.00 

221.40 

107.49 

46.61 

119.84 

226.82 

137.71 

66.08 

120.00 

97.84 

548.90 

561.00 

153.61 

702. 50 

70.00 

80.00 

122.50 

52.  50 

270.00 

6.50 

80.00 

100.80 

118. 48 

49. 02 

162. 31 

14. 15 

251.35 

13.41 

45.19 

336.97 

13.60 

58.28 

55.00 
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Mouth  or 
quarter. 


1891. 
Third  quarter. .   D 


Fourth  quarter. 


To  whom  paid. 


29 
30 

31  I 

32  | 
33 
34  I 
35| 
36 
37  I 


43 
44 

45, 

46  I 

47 

48 

49 

50 

51 


87 


E.  A.  Hitchcock,  receiver Coal 

Hired  men. Services 

— do do 

— do do 

Consolidated  Coal  Co.  of  St,  Louis Coal 

Pago  &Tolkacz Supplies 

David  Nicholson Subsistence,  eto 

Hired  men Services 

— do do 

Sundry  persons Subsistence 

— do do 

Cairo  City  Coal  Co Coal 

G.  Tranl»  &*Co Subsistence 

Matt.  Monaghan  &  Co do 

Jaa.  A .  Tappan Coal 

Pittsburg  Coal  Co do 

Ewald  Iron  Co Supplies 

Goodyear  Knbber  Co Outfit 

Sundry  persons Fuel 

. .  .do Subsistence 

do do 

Hinnnelberger  &  Friant Sawing  logs 

Smith  Torrenco Supplies 

G.  I).  "Williamson do 

Hired  men Services 

do do 

— do do 

James  Smith do 

Hired  men do 

do ■ do 

Sundry  persons -• Subsistence 

— do., do 

Tho  W.  A.  Bonsack  Lumber  Co i  Lumber 

Ward  &  Bradv i  Outfit  and  supplies  . 

Simmons  Hardware  Co ! do 

Wills  & 


For  what  paid. 


i  &  Crumpton Binding  maps. 

►lidatcd  Coal  Co.  of  St.  Louis Fuel 


Const  i 

Gust.  Binchoff I  Subsistence. 

El  well  &-  Tatum  Com.  Co do 

Fulton  Iron  Works I  Castings,  etc 

Matt.  Monnghan  &  Co '  Subsistence 

The  OHviT-Finnib  -Grocer  Co '  Subsistence,  etc 

J.  If.  Collin  &  Co i  Supplies 

Cairo  ( 'ity  Coal  Co '  Coal 

Pittsburg  Coal  Co ' do 

Pcatross,  Cameron  &  Co ' do  . 


.do. 

Jas.  A .  Tappan 

Malt.  Monaghan  &  Co 

J.H.Comn  &  Co 

Jas.  A .  Tappan 

Pittsburg  Coal  Co 

E.  A.  Hitchcock,  receiver 

C.  E.  Williams 

Dan  Shea  &  Co 

Chas.  E.  Butler 

Pittsburg  Coal  Co 

St,  Louis,  Iron  Mountain  and  Southern 

Rwy.  Co. 

Sundry  persons 

Albert  L.  Butler 

Cairo  City  Coal  Co 

Hired  men 

...do 

...do 

...do 

....do 

Sundry  persons 

do." 

Western  Coal  and  Tow  Co 

Consolidated  Coal  Co.  of  St.  Louis 

Bryden  Coal  and  Coke  Co 

E.  A.  Hitchcock,  receiver 

Gust.  Bisehotf 

Francis  Whittakor  <fc  Sons 

Chris-Sharp  Commission  Co 

David  Nicholson 


do 

Coal,  etc 

Subsistence 

Supplies 

Coal 

...do 

...do 

...do 

Repairs 

Timber 

Coal 

Railroad  ticket . 


Subsistence. . 

Timber 

Coal 

Services  

...do 

...do 

...do 

...do 

Subsistence. . 

...do 

Coal 

...do 

...do 

...do 

Subsistence.. 

...do 

...do 

...do 


Amount 


$105.63 

1,778.00 

843.50 

603.00 

70.00 

9.00 

542.38 

1,330.00 

736.00 

256.12 

35.13 

95.90 

69.35 

58.43 

180.00 

725.00 

15.39 

12.00 

15.00 

42.40 

122.03 

16.00 

6.75 

4.00 

603.00 

1, 817. 00 

273.00 

55.00 

1,314.00 

800.00 

270.21 

49.30 

19.60 

104.55 

17.25 

7.50 

274.35 

210.80 

28.15 

11.70 

88.09 

319.  51 

38.50 

251.12 

572.50 

190.00 

72.00 

217.50 

95.40 

4.00 

120.00 

292. 50 

121.87 

56.87 

50.00 

34.00 

295.00 

12.25 

36.43 

24.00 

120.00 

603.00 

1,711.67 

232.33 

657.33 

1, 340. 67 

230.29 

114.48 

175.00 

77.00 

60.88 

154.37 

110.95 

34.36 

25.88 

147.48 


Digitized  by  LjOOQiC 


APPENDIX  Y — REPORT  OF  MAJOR  MILLER. 


2085 


Table  No.  1. — Detailed  statement  of  expenditure*  made  hi  eonncetion  with  the  work  of 
removing  obstructions  in  Mississippi  Hirer,  ete. — Continued. 


Mouth  or 
quarter. 


Fourth  quarter. 


To  whom  paid. 


"Wrought  Iron  Range  Co.. 

Peterson  Sc  Homes 

Win.  Ban-  Dry  Goods  Co 

Ward  Sc  Brady 

A.  Boschert  &  Co 

Charles  Miller 

George  Peisch  Sc  Bro 

Charles  T.  Fitzpatrick 

J.  H.  Coffin  &  Co 

Bobert  Washington 

Charles  E.  Butler 

N.  O.  Nelson  Manufacturing  Co 

Thomas  J.  Connor 

Kankin  &  Fritsch  F.  &  M.  Co 

Ewald  Iron  Co 

Wrought  Iron  Range  Co 

The  W.  A.  Bonsack  Lumber  Co 

Hired  men 

...do 

...do 

...do 

New  York  Store  Co 

F.W.Mott 

William  Jarrett 

St.  Louis,  Iron  Mountain  and  Southern 

Rwy.  Co. 
Owen  Jackson 


For  what  paid. 


Consolidated  Coal  Co.  of  St.  Louis. 

Peteraon  Sc  Homes 

Missouri  Tent  and  Awning  Co 

Gnst.  Bischoff 

John  Gorman  Sc  Bro 

Francis  Whittaker  Sc  Sons 

MellieT  Drug  Co 

Wardfc  Brady 

N.  CNelson  Manufacturing  Co 

Ewald  Iron  Co 

James  Sweeney  &.  Son 

Wrought  Iron  Range  Co  . 


Outfit 

...do 

...do 

Outfit  and  supplies  . 

Ice 

Slu'll.H  for  heaters  ... 

Supplies 

Subsistence 

Supplies 

Services  

Loeust  timber 

Steam-fittings 

Covering  boilers 

Steam  pump 

Steel 

Castings 

Lumber 

Services  

...do 

...do 

...do 

Paint 

Wood 

Subsistence 

Railroad  ticket 


Maj.  A.  M.Miller I  Mileage 


Services  of  James  Jack* 
son,  deceased. 

Coal 

Outfit 

Engi neer  flag 

Subsistence 

...do 

...do 

Medicines 

Supplies 

...do 

Iron 

Covering  kitchen  floor. 
Range  fittings 


Cairo  City  Coal  Co  . 

Pittsburg  Coal  Co 

Jas.  A.  Tappan 

Peatros8,  Cameron  &  Co. 
Matt.  Monaghan  &  Co — 

Sundry  persons , 

Hired  men 

...do 

...do 

....do... 

James  Smith 

Sundry  persons 

do. 


Coal  . 
....do  ....... 

...do 

...do 

Subsistence. 

...do  

Services  

...do 

...do 

...do 

....do 

Subsistence, 
ilo  . 


Ward  Sc  Brady |  Out  tit  and  supplies  . 

Anchor  Line  Store do  . 


Simmons  Hardware  Co Outfit. 

Consolidated  Coal  Co.  of  St. Louis I  Coal - 

E.  A.  Hitchcock,  receiver I do 

W.  A.  Bonsack  Lumber  Co I  Lumber '. 

Fulton  Iron  Works i  Repairing  machinery  . 

Charles  Miller Water  tanks,  etc 

Peterson  Sc  Homes '  Crockery 

Gust.  Bischofl !  Subsistence 

David  Nicholson ' do 

Standard  Stamping  Co Tin  ware 

Edward  Williams [  Services 

Westinghouse   Electric  and  Manufac 
turing  Co. 

Pond  Engineering  Co 

Mitchell  Furniture  Co 

Peterson  &  Homes 

Chas.  W.  Barsto  w 

Simmons  Hardware  Co ' do 

Anchor  Line  Store ' do  . . . 

N.  O.  Nelson  Manufacturing  Co I  Supplies 

Ward  Sc  Brady I... .do  ... 


Electric-light  plant . 


Pump  plungers 

Outfit 

...do 

Outfit  and  supplies  . 


Amount. 


$137.50 

11.28 

10.00 

328.39 

24.95 

153.01 

11.05 

22.35 

36.00 

27.00 

21.00 

6.  GO 

22.90 

80.00 

13.01 

6.84 

99.20 

603.00 

1,056.17 

101. 16 
1,181.67 

4.50 
3.00 
18.00 
12.25 

28.00 

128.10 
39.35 
18.80 

378. 17 
21.75 

130.92 

6.40 

85.55 

12.29 

20.06 

79.36 

14.00 

124.48 

*  72.00 

525.00 

210.00 

120.00 

195.94 

97.94 

603.00 

1,793.17 

356.00 

1, 028. 17 

40.00 

182.90 

141.03 

182.96 

124. 72 

2.90 

92.50 

66.00 

29.34 

366.40 

42.50 

3.00 

236.44 

550.10 

12.55 

7.50 

1,613.88 

62.70 
46.50 
54.27 

115. 76 
77.09 

694.08 
34.65 
44.30 
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Tablk  No.  1. — Detailed  statement  of  expenditures  made  in  connection  trith  the  work  of 
removing  obstructions  in  Mississippi  7?irer,  etc. — Continued. 


X> 

* 

Month  or 

■3       © 

2    '    3 

quarter. 

J       o 

< 

> 

1891. 

Fourth  quarter. 

D  ;  86 

Q7 

88 

89 

90 

91 

92 

I  93 

!  94 

95 

To  whom  paid. 


For  what  paid. 


Kupferle  Bros. Manufacturing  Co Supplies . 

A.  S.  Aloe  &  Co .do 


M.M.Biick  &  Co Outrit 

Charles  Scofield '  Repairing  boilers. 

Ernst  Winkler '  Subsistence 

fJnst.  Rischoff do 

Hired  men Services 

AV rough t  Iron  Range  Co Repairs 

Sundry  persons Sul  *:stenee 

Hired  men Sen  ices 


Total  amount  expended  . 


Amount. 


$20.30 
22.93 

120.09 
11.25 
16,56 

181.59 

553.00 
15.62 
99.30 
51.00 


92,470.97 


Table  No.  2. — Detailed  statement  of  expenditures  made  in  connection  tcith  the  work  of 
-removing  obstructions  in  Mississippi  River,  as  required  by  section  7  of  the  river  and  har- 
bor act  of  August  11 ',  188S. 


1890. 

July. 

Aug. 

Sept. 

Oct. 

• 

Nov. 

Dec. 

Office  expenses 

$553.25 
211. 70 

1,153.82 

$18.58 

$1,106.00 
537. 97 

4, 271. 50 
£*8. 12 
848.90 
668.25 
22. 32 
28.12 
8.66 

3, 927. 17 
851. 46 
884.50 

1,419.60 
306. 12 
511.16 
26.12 
105.00 

$403. 60 
200.00 

2, 123. 66 

67.26 

1,061.37 

1, 618.  76 

3.66 

185.35 

$18.00 

$806.00 

Supervision 

400.00 

Expenses  of  snag  boat  II.  O.  Wright: 
Crew 

4,264.17 
240.33 

Outfit 

363.82 

79.18 

1, 120. 52 

300. 25 

441.15 

17.25 

321.81 
502.12 
614.99 
178.45 
641.16 

Fuel 

702.24 

Subsistence 

27.05 

647.19 

Supplies 

73.36 

Repairs 

66.59 

186.50 

Miscellaneous 

Expenses  of  snag  boat  J.  N.  Macomb: 
Crew 

1, 110. 33 
281.44 

2, 087.  33 

876.  78 

957.65 

1, 126. 75 

64. 20 

20.02 

11.35 

55.00 

4,177.66 
357-00 

Outfit 

57.65 
117. 18 
243. 31 

41.15 

146. 53 

1.75 

51.85 
922.65 
185. 39 

Fuel 

1,015.00 

Subsistence 

85.08 

6.75 

282.38 

502.51 

Supplies 

55.75 

Repairs 

15.00 

31.20 

Miscellaneous ^ 

Storeboat  Abert 

iio.66 

Totals 

3, 778. 39 

2, 948. 32 

15  860  97   i"  Rft9  74 

3,451.42 

13,246.91 

'       ' 

1891. 


Jan. 


Office  expenses 

Supervision 

Expenses  of  suag  boat  H.  0. 
Wright : 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous j 

Expenses  of  sung  boat  J.  X.  I 
Macomb :  \ 

Crew ; 

Outfit ' 

Fuel 

Subsistence 

Supplies • 

Repairs 

M  iscellaneous 

Storeboat  A  bert 


$416.60 
297.84 


2,121.50 
29.20 
484.63 

1,082.19 
129.39 
519.  87 


Feb.         Mar.  Apr.  May.        June. 


$103.00 
200.00 


2,090.00 

12.00 

110. 90 

164.43 

4.00 

38.14 


Totals 


'  2,066.00 

443.73  i 

,379.:;0  i       905.00 
992.21         419.03 

87.57 

11.25  I 

G.35  | 

55.00 


$403.00 
200.00 


1,892.00 
18.20 
981. 71 
370. 78 
27.  y0 
200.60 
12.25 


2, 771. 33 


55.00 


1, 579. 50 

720.  31 

37.81 

48.09 

7.50 

52.00 


8, 056. 63   6,  407.  50 


9,  323. 88 


$103.00 
200.00 


., 141. 67 
235.28 
133.87 
285.99 
67.83 
437. 33 


2, 525. 00 

16.10 

342.38 

424.70 


184.74 
*  "46.66 


6, 437.  89 


$124. 48 


53.15 

1,058.10 

712.60 

.50 

183. 53 

6.40 


28.00 


129.62 

6.90 

20.83 

12.25 


$756.00 
400.00 


2,200.17 
1, 888. 91 
135. 00 
803.28 
137. 51 
414.54 


1,035.67 
83.77 


609.64 

33.97 

1,161.50 


40.00 


Totals. 


$5,287.03 
2,77L99 


21,258.49 
3,568.08 
6,098.02 
8,116.03 
945.17 
3,342.88 
44.58 


19,728.49 

2.607.78 

8,103.16 

0,858.15 

640.22 

2,433.60 

65.32 

512.00 


2,  336.  36     9, 699. 96     92, 470. 97 
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Y2. 

IMPROVEMENT  OP  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  ILLINOIS 

RIVERS. 

PROJECT. 

The  object  of  tlie  improvement  is  to  obtain  a  minimum  depth  at  low 
water  of  6  feet  from  the  mouth  of  the  Illinois  Biver  to  St.  Louis,  a  dis- 
tance of  41  miles,  and  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio 
Biver,  a  distance  of  191  miles,  the  natural  depth  at  low  water  being  in 
many  cases  from  3 J  to  4  feet.  The  initial  point  of  the  work  for  the  lower 
portion  is  St.  Louis,  the  programme  being  to  make  the  work  continu- 
ous, working  downstream  from  that  city.  Work  at  detached  points  has 
also  been  carried  on  under  allotments  specially  made  by  law  for  the 
improvement  of  landings  and  the  protection  of  local  interests. 

The  plan  of  general  improvement  contemplates  a  reduction  of  the 
river  to  an  approximate  width  of  2,500  feet  below  St.  Louis,  the  natural 
width  being  in  many  cases  from  1  to  1 J  miles,  and  the  protection  of  the 
alluvial  banks  from  erosion.  The  methods  employed  are  to  build  up 
new  banks  with  the  solid  matter  caught  from  the  river  itself  by  means 
of  hurdles  aud  revetment  of  the  banks,  both  new  and  old,  when  neces- 
sary. 

ORGANIZATION. 

The  organization  of  the'  engineering  staff  during  the  season  was  as 
follows : 

A  supervising  engineer  was  assigned  to  the  general  supervision  of  all 
the  works  and  of  the  supply  depot.  His  office  was  in  St.  Louis  and  his 
duties  were  to  advise  and  direct  the  resident  engineers  and  to  have 
especial  charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
boat  and  barges  engaged,  on  the  work. 

The  resident  engineer  was  provided  with  quarters  and  an  office  at  the 
work.  His  duties  were  to  have  immediate  direction  of  the  work  of  con- 
struction; to  make  such  surveys  and  observations  as  might  be  required 
to  keep  the  progress  map,  upon  which  all  work  was  to  be  located,  as  fast 
as  constructed;  to  keep  the  journal  and  other  records  of  the  work;  to 
prepare  payrolls;  to  render  quarterly  property  returns,  semi-annual 
and  annual  reports  to  the  officer  in  charge,  forwarding  them  through 
the  "superintending  engineer. 

The  superintending  engineer  was  Mr.  D.  M.  Currie.  Eesident  engi- 
neers: At  Ste.  Genevieve,  Mr.  William  S.  Mitchell;  at  Eush  Tower,  and 
for  the  procurement  of  brush,  Mr.  C.  D.  Lamb. 

WORK  ACCOMPLISHED. 

Owing  to  the  lateness  of  the  passage  of  the  river  and  harbor  bill, 
September  19, 1890,  no  work  of  construction  was  attempted  during  the 
fall,  but  contracts  were  entered  into  for  the  supply  of  material  and  the 
building  of  13  model  barges  and  extensive  repairs  to  plant. 

The  amount  appropriated  by  the  river  and  harbor  bill  of  1890  was 
$400,000.  Of  this  amount  $50,000  was  to  be  expended  in  the  comple- 
tion of  the  work  at  Alton  and  $50,000  for  improving  the  river  at  St. 
Genevieve,  in  the  State  of  Missouri. 
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The  approved  project  for  the  expenditure  of  this  amount  contem- 
plated work  as  fallows: 

For  Alton  Harbor  (bylaw) $50,000 

ForSte.  Genevieve  (bylaw) 50,000 

Repair  and  purchase  of  plant i -. 40, 000 

Contingencies  and  repair  of  old  work 15, 000 

Rush  Tower,  or  new  project 245,000 

400,000 
ALTON. 

The  work  at  Alton  consists  of  the  extension  of  the  present  submerge- 
able  stone  dike  for  a  distance  of  2,800  feet.  The  object  of  the  work  is 
to  prevent  the  formation  of  a  bar  in  front  of  the  landing  at  Alton  by 
directing  the  flow  of  water  at  low  stages  along  the  river  front  at  that 
place.  A  contract  was  entered  into  for  this  work  with  Mr.  H.  S. 
Brown,  of  Quincy,  111.,  under  date  of  January  28,  1891.  Owing  to  the 
lateness  of  the  season  and  the  danger  of  interference  with  the  work  by 
running  ice,  no  work  could  be  undertaken  here  during  the  fall  or  winter, 
and  up  to  the  30th  of  June  the  stage  of  water  has  been  too  high  to 
begin  work;  the  contractor  is  prepared  to  go  to  work  as  soon  as  the 
stage  of  water  will  permit.    The  amount  expended  was  $51.22. 

RUSH  TOWER. 

Work  was  begun  at  the  head  of  this  section  of  the  river  about  June 
15,  and  is  still  in  progress.  Owing  to  the  extreme  depth  of  water  found 
near  the  shore  at  the  prevailing  high  stage,  but  little  work  could  be  ac- 
complished in  the  way  of  hurdles.  Two  hurdles,  Nos.  4  and  5,  were  lo- 
cated and  partially  built,  and  600  feet  of  bank  protection  was  placed  in 
position.  Work  will  be  continued  here  as  long  as  the  season  will  per- 
mit. 

The  river  here  at  high  water  has  shown  a  tendency  to  make  a  cross- 
ing higher  up  than  the  channel  of  last  year,  and  if  this  channel  persists 
at  low  water  a  slight  modification  of  the  project  here  may  be  neces- 
sary. 

The  protection  of  the  bank  where  work  has  been  commenced,  at  a 
point  about  1  mile  below  Calico  Island,  is  necessary,  as  it  has  in  one 
place  caved  so  far  as  to  be  within  50  feet  of  the  base  of  the  levee 
which  protects  the  bottom  lands  from  overflow.  The  amount  expended 
was  $3,926.06. 

ST.  GENEVIEVE. 

The  work  at  this  point  consisted  in  the  construction  of  a  series  of 
hurdles  on  the  Illinois  side  of  the  river  in  order  to  prevent  the  channel 
leaving  Little  Rock,  the  landing  for  the  town  of  St.  Genevieve,  and  also 
to  contract  the  river  to  a  width  of  2,500  feet. 

Work  wTas  begun  here  on  May  22,  and  continued  up  to  the  close  of 
the  fiscal  year.  A  system  of  four  hurdles  was  projected,  but  on  an  ex- 
amination of  the  locality  at  the  commencement  of  work  it  was  found 
that  the  bar  at  the  foot  of  Turkey  Island  had  worked  downstream  so 
far  as  to  render  the  construction  of  the  upper  hurdle  unnecessary. 
Three  hurdles,  Xos.  2,  3,  and  4,  were  constructed  and  practically  com- 
pleted; their  lengths  are,  respectively,  1,500,  1,250,  and  900  feet. 
Amount  expended  was  $9,830.55. 
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PLATES. 


r\flLo,te  I  is  a  general  map  of  the  river  from  the  Merchants  Bridge  to 
ico  Inland,  and  shows  the  location  of  the  works,  with  the  exception 
<31*o  Alton  dam.    Plate  II  shows  the  work  at  St.  Genevieve. 


MATERIAL. 


ah  and  poles  were  obtained  by  hired  labor,  a  royalty  of  10  cents 
[  oord  being  paid  to  owners  of  land  where  brush  was  cut. 

me  was  obtained  from  the  Grafton  Quarry  Company  at  46  cents 
j^vibic  yard,  loaded  on  Government  barges  at  their  quarry. 
>pe,  bolts,  wire,  spikes,  nails,  etc.,  were  obtained  by  contract. 
iles  were  obtained  by  contract  with  Mr.  John  Cleary,  of  Chester, 
at  prices  varying  from  6  to  8  cents  per  linear  foot,  according  "to 
rtli. 

SUPPLY  DEPOT. 

pie  supply  and  subsistence  department  was  under  the  immediate 
ervision  of  Mr.  S.  S.  Van  Norman.  All  supplies,  except  stone, 
Bhj  and  piles,  were  delivered  at  the  depot,  foot  of  Arsenal  street,  St. 
sN>  ds,  and  thence  distributed  on  approved  requisitions  to  the  several 
"  Y4rks.  la  addition  to  this  function  of  the  depot  it  is  a  general  repair 
E>  arid  yard,  where  all  repairs  to  plant  not  requiring  dockage  were 
le. 

REPAIRS  OP  PLANT. 

ecessary  repairs  were  made  to  the  steamer  Gen.  Gillmore,  and  to 
drivers,  barges,  quarter  boats,  and  all  floating  plant.    Two  stern- 
1  steam  towboats  for  light  work  about  the  hurdles,  moving  barges, 
►plying  piles,  etc.,  were  constructed.    Fifteen  pile  drivers  were  taken 
on  the  ways  at  Mound  City,  111.,  and  their  hulls  completely  repaired, 
hulls  were  built  for  4  pile  drivers,  and  all  other  necessary  repairs 
pleads,  side  braces,  ladders,  and  machinery  were  made  5  19  model 
'ges  were  taken  out  on  the  ways  and  repaired  and  calked  up  to  low- 
er draft  line,-  new  decks  and  other  repairs  were  put  on  11  barges, 
enty  flats  were  built  and  provided  with  mattress  ways  5  51  skiffs  and 
yawls  repaired. 

^or  details  of  this  and  other  work  reference  is  made  to  reports  of  as- 
nts  forwarded  herewith  as  part  of  this  report, 
he  present  value  of  the  property  remaining  to  be  distributed  on  in- 
flation account  is  given  in  the  following  table: 


/ 


^ 


JP£& 


Class,  of  property. 


I    Balance 
[June  30, 1890 


.  b,  model  and  flats  — 

,  machine  shop 

*,  small 

Ten*,  pile 

"Otic*,  portable 

finer  General  Gillmore.  ■ 
nches,  steam 

ht«. 


393.70 
885.61 
643.70 
960.83 
861.11 
815.  45 


1,674. 
3, 795. 
1, 635. 


.ply  depot 

lis  and  appliances 

"^ding  outfit 

e  furniture 

Veylng  instruments 

jotographic  apparatus 

Total I    96,273.44     116,880.73       35,901.04 


190. 75 
479.  75 
626. 00 
306. 97 
428.48 
471.61 
200.48 


Debits. 


46, 381. 

1, 354. 
11, 129. 
28,665. 

2, 622. 
13, 076. 

6, 513. 


Credits.    Lune  gg*^ 


11,661.42 
2,440.56 
1,713.25 
3, 693. 75 
960.90 

13, 384. 70 


32.25 


548. 73 
457.06 
950.66 
42.85 
47.16 


$66, 

16, 
45, 

9, 
11, 

6, 

4, 
4, 
9, 


113.33 
800.00 
060.32 
941.33 
522.33 
506.79 
513. 62 
190.75 
605.78 
964.65 
991.42 
385.63 
456.70 
200.48 


177, 253. 13 
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GAUGES. 

The  gauges  at  Grafton  and  Gray's  Point  were  read  daily  daring  the 
year.    The  readings  are  appended,  marked  A. 

CONDITION  OF  THE  RIYER. 

The  channel  depths,  as  famished  by  the  Mississippi  and  Ohio  Rivers 
Pilots'  Association,  for  the  year  are  appended,  marked  B.  A  full  list  of 
soundings  could  not  be  obtained,  as  the  pilots'  reports  were  not  all  pre- 
served. 

The  river  was  open  all  winter  and  navigation  was  not  interrupted  by 
ice.    This  is  the  third  successive  winter  with  navigation  uninterrupted. 

The  stage  of  water  was  lowest  in  December^  January,  and  February, 
when  it  fell  below  standard  low  water;  the  highest  stage  was  in  June, 
when  it  reached  a  height  of  19  feet  above  low  water.  The  navigation 
of  the  river  has  been  in  a  very  good  condition.  The  least  depth  mat  with 
in  the  portion  of  the  river  under  improvement,  a  stretch  of  30  miles  from 
St.  Louis,  was  5  feet,  found  at  Twin  Hollows;  this  place  soon  deepened 
and  a  good  channel  of  about  7  feet  was  maintained. 

The  locality,  Twin  Hollows,  has  been  a  difficult  one  for  boats  always; 
the  works  built  here,  however,  for  improving  the  channel  have  had  a 
marked  effect  and  the  channel  should  be  good  and  well  defined  this 
season.  At  Lucas',  depths  of  6  and  6 £feet  were  found  in  December,  but 
soon  scoured  out  to  7  and  8  feet.  About  the  shoalest  place  in  the  river 
last  season  was  at  Perry's  Towhead;  this  locality  will  be  improved  with 
the  funds  now  available. 

ESTIMATE. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1893,  is  $1,000,000.  It  is  proposed  to  expend  this  sum  in  car- 
rying out  the  programme  heretofore  adopted — that  is,  to  carry  on  the 
work  of  improvement  continuously  from  St.  Louis  downstream,  re- 
claiming land  by  building  up  new  banks,  thus  reducing  the  river  to  an 
approximate  width  of  2,500  feet,  alluvial  banks  to  be  protected  from 
erosion.  It  is  proposed  to  obtain  by  this  means  a  channel  of  at  least  8 
feet  at  low  water.  The  depth  now  is  liable  to  become  as  small  as  4  feet, 
or  even  less  in  some  places,  and  less  at  every  locality  where  the  width 
is  more  than  2,500  feet. 

This  general  statement  of  the  proposed  application  of  the  appropria- 
tion is  as  specific  as  the  nature  of  the  case  admits.  The  changeable 
character  of  the  river  renders  it  impracticable  to  give  in  advance  the 
exact  locality  where  works  will  be  required. 

The  original  estimated  cost  of  this  work,  as  revised  in  1883,  was  $16,997,100;  the 
aggregate  amount  appropriated  to  June  30,  1891,  is  $4,529,600;  the  amount  expended 
to  June  30, 1890,  $4,032,422. 

ABSTRACT  OF  APPROPRIATIONS  HADE  FOR  THIS  WORK. 


By  act  of— 

June  10, 1872 $125,000 

March  3, 1873 200,000 

June23,1874 200,000 


By  act  of— 

Juuel4,1880 $320,000 

March  3, 1881 620,000 

August  2,  1882 600,000 

March  $,  1875 200;000  |          July  5,  1884 520,000 

August  14,  1876 229,600  !          August  5,  1886 375,000 

Junel8,  1878 240,000  !          August  11,  1888 300,000 

March3,1879 200,000  ,          September  19,  1890 400,000 
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Money  statement 


July  1, 1890,  balance  unexpended 

Amount  appropriated  by  act  approved  September  19,  1800. 


June  30, 1891,  amount  expended  during  fiscal  year. 


$97,177.71 
400,000.00 

497,177,71 
96,811.87 


July  1,  1891,  balance  unexpended 400,365.84 

July  1,  1891 ,  outstanding  liabilities $20, 720. 86 

July  1,  1891,  amount  covered  by  uncompleted  contracts. ..  Ill, 727. 18 

135,448.04 


July  1,  1891,  balance  available 


264,917.80 


Amount  (estimated) required  for  completion  of  existing  project 12, 467, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1893 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  furnishing  lumber,  opened  October  S,  1890,  by  Maj.  A. 
M.  Miller,  Corps  of  Engineers,  St.  Louis,  Mo.,  under  notice  of  10  days,  by  circular 
letter  dated  September  28,  1890. 

[Addresses  of  bidders:  St.  Louis,  Mo.] 


Kind. 

Quantities. 

F.  Dnff. 

St.  Lonis 
Refrige- 
rator and 
Wooilra 
Gut  tor 

Company. 

John  J. 

Ganahl 

Lumber 

Company. 

Eau  Claire- 
St.  Louis 
Lumber 
Company. 

W.  A. 

Bon sack. 

Knapp, 

Stout  & 

Co. 

Company. 

Wbltooak 

JHeces. 

476 
40 

202 
3 

260 
90 

915 

104 
30 
46 
46 
60 
20 
20 
60 
40 
70 
20 
34 
20 
20 
20 

500 



::::::: 



"ioo 
n 

8 

181 

30 

340 

Feet. 

28,272 

2,317 

6,775 

240 

10, 920 

600 

47,738 

8,493 

3. 600 

5,520 

2,415 

1,440 

6,720 

4,320 

7.200 

5,760 

560 

600 

776 

320 

467 

400 

15,000 

7,000 

1,000 

28,000 

17,500 

16,800 

12,000 

112,000 

2,000 

5,500 

■    1,000 

6,667 

1,013 

512 

3,877 

4,^20 

6,987 

PerM. 

$♦23. 00 
*24.0O 
♦25.00 
♦26.00 
♦28. 00 
♦28.  00 
♦29.  00 
♦34.00 
♦34.00 
♦30.50 
♦28.  50 
♦20.50 
♦32.  50 
♦31.50 
♦25. 00 
♦26.00 
51.00 
♦51.00 
♦51.00 
*    51.00 

PerM. 

$34.00 
34.00 
34,00 
44.00 
44.00 
44.00 
44.00 
34.00 
44.00 
36.00 
34.00 
25. 00 
36.00 
36.00 
29.00 
36.00 

♦30.00 
55.00 
55.00 
55.00 

♦60.00 
26.00 
25.00 
17.50 
21.00 
16.00 
25.00 
37.50 
37.50 

t37.50 
38.00 
30.00 
29.00 
40.00 
40.00 
30.00 
22.50 
40.00 

♦15.00 

-    PerM. 

PerM. 

PerM. 

$35.00 
35.00 
35.00 
35.00 
45.00 
50.00 
45.00 
85.00 
45.00 
40.00 
40.00 
35.00 
45.00 
45.00 
40.00 
45.00 

Per  M. 

White  pine 

35.00 
35.00 
30.00 
40.00 
37.50 
32. 50 
37.50 
37.50 
55.00 
52.50 
52.50 
65.00 
22.50 

♦17.50 
16.00 
18.00 
15.00 
25.00 
36.00 
35.00 
42.00 
35.00 
19.00 
18.50 

♦37.50 
30.00 
25,00 
25.00 
80.00 
16.00 

45.00 

52.50 
♦50.00 

♦22.00 
22,50 
18.00 
21.00 
15.50 
24.00 
40.00 
40.00 

♦40.  00 
29.00 
21.00 
21.00 

25.00 
18.50 
♦14.50 
♦16.  50 
♦14.50 
•18.00 

37.50 

45.00 
45.00 
45.00 

,130.00 
♦30,00 

♦17.50 
♦19. 00 
♦17.50 

37.50 

25.00 

22.50 

40.00 

Yellow  pine 

♦28.50 
23.50 
21.50 

♦27.50 
19.00 

35.00 

♦22.  50 

♦20. 00 

35.00 

16.00 

♦Awarded.    Formal  written  contract  entered  into  with  F.  Buff  only;  remainder  purchased  ' 
public  notice  of  10  days." 
tDid  not  comply  frilly  with  specifications;  the  next  lowest  bid  was  therefore  accepted. 
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Abstract  of  proposals  received,  in  response  to  advertisement  dated  November  20, 1890,  for 
furnishing  piles,  stone,  manila  and  sisal  rope,  xoire,  nails,  spikes,  and  screw  bolts,  opened 
December  SO,  1890,  by  Maj.  A.  M.  Miller,  Corps  of  Engineers,  St.  Louis,  Mo. 


Name  and  address  of 
bidder. 


Lawrence  Evers,  St. 

Charles,  Mo 

Daniel  Kerwin,  St.  Louis, 


Ben  i .  F.  Johnston,  St .  Kluio, 
111 


Mo.  Lumber  and  Milling 
Co.,  G  randin,  Mo.t 

.loli u  w.  Reno,  NVw  Mad- 
rid, Mo.t.. 

Whitney  Gilbreath.  Ava, 
111.,  and  Janus  T.  Mi- 
Clure,  Wheatland,  111  ... 

Harry  E.  Coffin,  Memphis, 
Tenn 

Ludlow -Say  lor  Wire  Co., 
St .  Louis.  Mo.t 

Grafton  Quarry  Co.,  St. 
Louis,  ifo.i. 

L**  o  p  o  1  d  Methudy,  St. 
Louis,  Mo.t 

Moran  Holt  and  Nut  Manu- 
facturing Co.,  St.  Louis, 
Mo.t 


James  .L  Hawk,  St.  Louis, 

Mo 

Louis    Grand    ft     Martin 

Lorens,  St.  Louis,  Mo,||t. 
J.  15.  MonvlKv  Co..  Bronk- 

lyn.  N.Y.t 

Augustus  W.  Benedict,  St. 

Louis.  Mo 

Ward  6:  Brady,  St.  Louis, 

Mo.t 

Anchor    Line    Store,    St. 

Louis,  Mo 

M.  M.  Buck  &,  Co.  St.  Louis, 

Mo.t 

Berthold  &,   Jennings,  St. 

Louis.  Mo.t 

John  Cleary,  Cheater,  111.. 
St.  Louis  Bolt,  Bridge  and 

Forge  Works,  St.  Louis, 

Mo 


Tiles. 


ft  8, 

=  s 


■-; 


H.  L.  Fox  &  Co.,  St.  Louis, 
Mo 


2~- 


15 


Ctt.     Cts.     Cf*. 
0  10$ 


8j       %      log 


%  x 

Si 


•2  - 


Ctt. 


^'3 


cu. 


a 

I 
of 


Ctt, 


"M    * 


13| 


4T.     . 
I 


I  UP 


ti-l 


1'Jft         7 


8* 


CU. 


3A\ 

Wo 


-   ISA  I    H    - 


12M 

13      I     76 


Sid 


Ott. 


^ 


I 


i1 

i 


Ca, 


*2flfc 


! 


3A 


2A      *A 

:::::'..8A 

*2      !    2r% 


Cfc. 


4 


2,% 


-V    t 


N 


2flV 


I 


»A*o 


2«i     '-W 


*2A'* 


♦Contracts  awarded.        t  Slight  Informalities  in  proposals.        J  Quarry  at  Grafton,  111. 
||  Quarry  at  St.  Louis,  Mo. 
Notk.— Formal  written  contracts  entered  into  with  all  successful  bidders,  except  M.  M.  Buck  &  Co. 
for  nails. 
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Abstract  of  proposals  received  in  response  to  advertisement  dated  November  20, 1890,  for 
constructing  an  extension  to  dam  at  Alton,  III.,  opened  December  20,  1890,  by  Maj.  A.  M. 
Miller,  Corps  of  Engineers,  St.  Louis,  Mo. 


Name  and  address  of  bidder. 

Piles,  80  sticks,  3,200 
feet. 

Brash,  33,000 
cubic  yards. 

Stone,  16,500 
cubio  yards. 

1 

No. 

Price    driven 
to    14    feet 
depths,  per 
foot. 

a 

1 

Price    driven 
beyond     14 
feet  depths, 
per  foot 

t 

q 

e 

to 

§ 

o 

B 

1 

a 
IS 
e 

1 

Id 

*s  * 
+*  & 
a 
| 

© 
S 

< 

1 

James  Short  and  John  Gray,  St. 

$0.28 
0.20 
0.10 

$896 
640 
230 

$0.35 
0.05 
0.05 

*0. 50 
0.65 
0.65 

$16  500 

ii  in 

$23.  100 
21,450 
16,500 

$40,496 
43,540 
38,270 

2 
3 

A.  J.  Whitney,  Rock  Island,  111. . . 
H.  S.  Brown,  Quincy,  111.* 

21,450  1  1.30 
21,450  |  1 

*  Contract  awarded. 


Abstract  of  proposals  received  in  response  to  advertisement  dated  January  24,  1891,  for 
building  and  delivering  at  Bmhberg,  Mo.,  thirteen  model  barges,  opened  February  24, 
1891,  by  Maj.  A.  M.  Miller,  Corps  of  Engineers,  St.  Louis,  Mo. 


No. 


Name  and  address  of  bidder. 


Number 
proposed 
to  furnish. 


Price 
each. 


Sanford  S.  Holbrook,  Cincinnati,  Ohio  * 

Samuel  W.  Coflin,  Cincinnati,  Ohio  t 

St.  Louis  Sectional  Dock  Company,  St.  Louis,  Mo 

James  Hill,  Madison,  Ind ". 

J.J. Hammer  &,  Son,  St.  Louis,  Mo 


*  Contract  awarded  for  6. 


t  Contract  awarded  for  7. 


$3,750 
3,795 
4,600 
4,160 
4,880 


REPORT  OF  MR.   D.   M.   CURRIE,   ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  June  30, 1891. 
Major:  I  have  the  honor  to  submit  tho  following  report  upon  works  for  the  im- 
provement of  Mississippi  River,  between  the  Illinois  and  Ohio  rivers,  including  as 
part  of  it  tho  reports  of  assistants  in  local  charge,  for  the  fiscal  year  ending  Juno  30, 
1891. 

RUSH  TOWER. 

Work  was  begun  at  this  locality  about  the  middle  of  June,  but  on  account  of  the 
excessive  depths  of  water  found  near  shore  at  the  prevailing  high  stages  of  the  river, 
but  little  progress  had  been  made  at  the  close  of  the  fiscal  year.  Twohurdles,  located 
as  shown  on  the  accompanying  sketch,  were  started,  and  about  600  linear  feet  of  mat- 
tress was  placed  in  the  protection  of  their  shore  ends,  and  a  few  piles  were  driven  fol- 
lowed by  the  usual  foundation  mattress  in  each  of  the  hurdles. 

Reference  is  made  to  the  report  of  Mr.  C.  D.  Lamb  for  further  details. 

STE.   GENEVIEVE. 

This  work  embraced  a  series  of  hurdles  below  tho  foot  of  Turkey  Island,  located 
86  shown  on  the  accompanying  tracing. 

The  bar  below  Turkey  Island  had  extended  down  so  far  that  Hurdle  No.  1  of  the 
project  could  not  be  built,  when  work-  was  commenced  in  May,  with  the  river  at  the 
stage  of  14  feet  above  low  water.  Nos.  2,  3,  and  4  were  started  in  the  order  named 
ana  at  the  close  of  the  year  Nos.  2  and  3  were  nearly  finished  and  work  was  well  ad- 
vanced on  No.  4. 

Reference  is  made  to  the  accompanying  report  of  Mr.  W.  S.  Mitchell  for  further 
details. 
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PROCURING  MATERIAL. 

Brush  was  procured  by  hired  labor,  the  details  of  which  are  shown  in  the  accom- 
panying report  of  Mr.  C.  D.  Lamb,  superintendent  in  local  charge. 

Piles  were  procured  by  contract  delivered  at  the  work. 

Stone  for  riprap  was  procured  by  contract  delivered  on  Government  barges  at  Graf- 
ton, 111. 

Bolts,  nails,  rope,  spikes,  wire,  and  other  miscellaneous  material  were  procured  by 
contract  when  the  quantities  required  were  large,  and  by  purchase  when  small,  de- 
livered at  the  supply  depot  in  this  city. 

The  towboat,  pile  drivers,  barges,  and  other  plant  used  in  connection  with  the 
work  are  public  property.  The  repairs  and  additions  to  it  will  be  summarized  under 
the  head  of  plant. 

PLANT. 

»  The  barges,  pile-drivers,  and  nearly  all  the  ether  plant  received  extensive  repairs 
in  which  19  barges  and  15  pile-drivers  were  taken  out  on  the  ways  at  Mound  City, 
111.,  and  repaired  below  light- water  line.  The  other  repairs  and  renewals  needed 
to  restore  the  efficiency  of  the  plant  were  made  by  hired  labor  and  purchase  of  ma- 
terial, the  details  of  which  aife  shown  in  the  accompanying  report  of  Mr.  S.  S.  Van 
Norman,  superintendent  of  supplies.  t 

At  the  close  of  the  year  13  model  barges  were  under  process  of  construction  by 
contract. 

Very  respectfully,  your  obedient  servant, 

D.  M.  Currie. 
Assistant  Engineer. 
MaJ.  A.  M.  Miller, 

Corps  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  C.  D.  LAMB,  SUPERINTENDENT. 

St.  Louis,  Mo.,  June  SO,  1891. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Rush 
Tower  during  the  fiscal  year  ending  June  30,  1891 : 

The  work  to  be  done  at  Rush  Tower  includes  the  protection  of  the  bank  opposite 
"  Kennett's "  to  prevent  any  further  increase  in  the  width  of  the  chute  east  of  the 
towhead  and  the  beginning  of  hurdles,  which  form  a  part  of  the  general  project  for 
improving  this  part  of  the  river. 

The  construction  of  a  shore  mattress  was  begun  on  the  17th  of  June  and  at  the 
close  of  the  month  650  linear  feet  had  been  built  and  575  linear  feet  placed,  75  linear 
feet  being  carried  away  by  the  strong  current  while  partly  sunk.  This  mattress  was 
80  feet  wide,  woven  on  way  flat,  and  placed  in  three  sections.  It  covered  the  bank 
from  a  10-foot  stage  out  to  where  the  slope  of  the  bank  was  very  slight  and  has  pre- 
vented all  except  a  little  surface  scour. 

The  drift  row  of  Hurdle  No.  1,  located  75  feet  below  the  head  of  the  shore  mattress, 
was  extended  to  a  distance  of  100  feet  from  shore,  where  the  water  was  so  deep  that 
the  piles  on  hand  could  not  be  used  for  the  extension.  A  second  hurdle  was  begun 
June  27,  900  feet  below  No.  1,  and  at  the  close  of  the  year  the  drift  row  had  been  ex- 
tended to  a  length  of  100  feet. 

The  following  table  shows  the  amount  of  work  done  during  the  year,  while  its 
location  is  shown  on  the  tracing  accompanying  the  monthly  report  for  June,  1891: 


Hurdle 
No.1. 


Hurdle 
No.  2. 


Total. 


Piles  driven 

Braces  placed 

Stringers  placed 

Shore  mattruss  built: 

Linear  feet 

Square  feet 

Shore  mattress  placed : 

Linear  feet 

Square  feet 


84 
28 
7 

660 
52,000 

675 
46,000 


Very  respectfully,  your  obedient  servant, 


Maj.  A.  M.  Miller, 

Corps  of  Engineers,  U.  S,  A. 


O.  D.  Lamb, 

Superintendent. 
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REPORT  OF  MB.  W.  8.  MITCHELL,   SUPERINTENDENT. 

St.  Louis,  Mo.,  June  SO,  1891. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  progress  of  the 
work  for  improving  the  Mississippi  River  at  Ste.  Genevieve,  Mo.,  during  the  fiscal 
year  ending  June  30?  1891 : 

The  project  for  this  improvement  of  the  river  embraced  a  series  of  hurdles  extend- 
ing downstream  from  Turkey  Island,  and  of  such  length  as  to  reduce  the  width  of 
the  river  to  2,500  feet  next  the  Missouri  shore.  The  upper  hurdle  was  to  be  placed 
across  the  bar  at  the  foot  of  the  island,  and  the  others  were  to  follow  at  intervals  of 
about  1,300  feet. 

When  work  was  begun,  May  22,  the  stage  of  water,  which  was  about  14  feet  on 
the  St.  Louis  gauge,  did  not  admit  driving  piles  on  the  upper  line,  Hurdle  No.  1, 
within  750  feet  from  shore,  and  the  bars  extended  so  far  below  this  line  that 
Hurdle  No.  3  seemed  the  upstream  limit  for  the  work,  and  here,  also,  a  dry  bar  about 
300  feet  wide  crossed  the  line  200  feet  from  shore,  leaving  a  gap  in  the  hurdle  to  be 
closed  at  higher  water. 

Pile-driving  and  mattress  work  were  begun  on  both  sides  of  this  bar  and  were 
completed  June  9.  A  rise  of  7  feet  in  the  o  days  preceding  this  date  enabled  the 
drivers  to  establish  the  line  of  drift  piles  across  this  gap,  and  the  mattress  was  just 
started  June  11,  when  the  drift  which  had  collected  against  the  lino  and  the  rapid 
scour  in  the  bottom  carried  out  the  piling.  The  drivers  were  put  back  in  position 
and  the  line  again  started  over  the  bar,  but  the  few  piles  driven  during  the  day  were 
carried  out  at  night.  As  the  action  of  the  jet-pump  seemed  to  increase  the  scour 
and  depths  at  the  incomplete  hurdle  ends  on  either  side  of  this  gap  it  was  thought 
best  to  move  up  100  feet  into  shoaler  water  with  less  current  and  build  a  hurdle  in  front 
of  the  gap,  connecting  its  ends  with  the  main  line.  This  work  was  completed  June 
29.  During  the  rise  drift  had  collected  against  the  hurdle  for  20  feet  in  widthfrom  the 
offset  to  the  end  of  the  line,  800  feet.  A  mattress  was  built  over  this  and  the  whole 
was  sunk  to  the  bottom,  forming  a  good  protection  for  the  base  of  this  portion  of  the 
hurdle.  The  shore  end  of  this  line  was  protected  with  the  usual  stone  and  mattress 
revetment  and  the  outer  end  by  a  T-head  mattress.  This  hurdle  is  1,500  feet  in 
length  and  is  complete,  with  the  exception  of  wattling  in  those  portions  unprotected 
by  drift. 

Hurdle  No.  3  was  begun  June  2  and  was  completed  on  the  29th.  It  is  1,350  feet 
long,  and  located  1,250  feet  below  No.  2,  parallel  and  similar  to  the  latter,  with  outer 
T-head  mattress  and  revetted  shore  end.  During  its  construction  a  portion  of  the 
drift  row  of  piles  about  250  feet  from  shore  was  crushed  down  against  the  hurdle 
row  (the  cross  braces  had  not  then  been  placed)  by  drift,  piling,  and  a  pile  driver, 
which  were  carried  out  from  No.  2  on  June  11.  The  hurdle  was  not  broken  though, 
and  after  making  a  new  drift  row  of  the  first  hurdle  row  a  new  lino  of  piles  for 
wattling  was  driven  behind  it  and  protected  by  additional  mattress.  This  hurdle  is 
also  complete  with  the  exception  of  wattling. 

Hurdle  No.  4  was  begun  June  4,  but  on  account  of  the  rapid  rise  in  the  river  and 
a  scarcity  of  piles  long  enough  for  the  work  the  drivers  were  withdrawn  on  the  6th 
and  the  line  was  not  resumed  until  the  22d.  None  of  the  piling  first  placed  was  lost, 
and  at  the  close  of  the  month  the  drift  row  had  been  carried  out  900  feet  to  the  end 
of  the  line,  and  the  mattress  had  been  constructed  650  feet  and  sunk  for  500  feet. 
This  hurdle  is  parallel  to  the  others  and  1,400  feet  below  No.  3,  and  for  300  feet  near 
shore  crossed  water,  30  to  35  feet  in  depth. 

The  season  has  been  very  favorable  for  the  work,  the  river  not  having  been  at  any 
time  higher  than  23  feet  on  the  St.  Louis  gauge.  The  current  at  this  stage  has  been 
very  strong,  but  has  brought  with  it  a  considerable  deposit  about  the  upper  two 
hurdles. 

The  locations  of  the  hurdles  and  soundings  are  shown  on  the  chart  accompanying 
the  monthly  report  for  June. 

The  force  engaged  on  the  work  has  averaged  10  pile  drivers  and  275  men,  although 
it  has  been  difficult  to  keep  the  full  complement  of  men,  owing*to  the  demand  lor 
laborers  in  the  country  adjacent. 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

Superintendent, 

Maj.  A.  M.  Miller, 

Corps  of  Engineers,  U.  8.  A. 
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REPORT  OF  MR.  G.  D.  LAMB,  SUPERINTENDENT. 

St.  Louis,  Mo.,  June  SO,  1891. 

Major  :  I  have  the  honor  to  submit  the  following  report  for  procuring  brush  dur- 
ing the  fiscal  year  ending  June  30, 1891. 

No  brush  was  procured  during  the  fall  season,  but  work  was  begun  with  a  small 
force  February  25  at  East  Carondelet.  Most  of  the  brush  procured  at  that  locality 
was  hauled  across  the  Prairie  du  Pont  Creek  on  a  ponton  bridge  made  of  fiats. 

The  following  table  shows  the  places  at  which  brush  was  procured  during  the 
season,  with  length  of  time  spent  at  each  place,  and  the  number  of  cords  procured : 


'Locality. 


Bate  of  work. 


Cords 
procured. 


East  Carondelet 

Arsenal  Island 

Head  of  Wilson  Island  Bend 

South  bank  Missouri  River,  at  mouth  . 

Cora  Poin  t 

Brickhouse  Bend 

Illinois  shore  at  head  Calico  Island. . . . 
Durfee  Point 


Feb.  25  to  Mar.  30 
Mar.  31  to  Apr.  8 
Apr.  9  to  Apr.  20 
Apr.  21  to  May  1» 
May  20  to  June  2 

{  June  3  to  June  0 
June  10  to  June  10 

1  June  20  to  June  30 


Total. 


1,452.2 

767.0 

1,283.9 

3,550.9 

1, 178. 1 

252.0 

565.8 

785.2 


0,744.1 


The  brush  procured  in  February  was  loaded  in  the  ordinary  way,  but  about  the 
1st  of  March  a  pile  driver  was  equipped  with  a  derrick,  which  was  used  in  loading 
the  brush  during  the  remainder  of  the  season. 

The  brush  was  lifted  from  the  wagons  by  the  derrick  ami  swung  upon  the  barge, 
which  was  laid  outside  the  driver  and  shifted  as  required.  One  man  was  required  on 
the  bank  to  fasten  the  load  lines,  2  on  the  driver  to  handle  the  lines  at  the  spools, 
and  3  on  the  barge  to  swing  the  load  and  place  it  in  position.  As  at  first  arranged, 
with  a  short  mast  and  35-foot  boom,  about  10  cords  per  hour  could  bo  handled,  but 
many  changes  were  made  during  the  season,  and  as  now  used  25  cords  per  hour  can 
be  loaded  by  8  laborers 'and  a  steam  engineer,  a  rate  which  would  require  about  35 
laborers  loading  by  hand,  while  the  brush  can  be  laid  straighter  and  more  compactly 
and  unloaded  witn  less  labor. 

Very  respectfully,  your  obedient  servant, 


Maj.  A.  M.  Miller, 

Corps  of  Engineers,  U.  S.  A. 


C.  D.  Lamb, 
Superintendent. 


REPORT  OF  MR.  8.  8.  VAN   NORMAN,  SUPERINTENDENT. 

St.  Louis,  Mo.,  June  30, 1891. 

Major:  I  have  the  honor  to  submit  my  report  of  operations  at  the  engineer  sup- 
ply depot  connected  with  works  of  improvement  under  your  charge  for  the  fiscal 
year  ending  June  30,  1891. 

Following  is  a  general  account  of  work  done  on  each  class  of  plant : 

Tow  boats. — Repairs  to  the  steamer  General  Gillmore  consisted  of  renewal  of  after  pil- 
low block  chain  braces;  roof,  nosing,  facing,  and  scroll  work  of  pilot  house;  10  feet 
of  boiler  deck  rail:  circle  braces,  keys,  arms,  and  bucket*  of  wheel;,  146  feet  plank - 
sheer,  106  feet  nosing,  14  outriggers,  most  of  the  decking  on  the  starboard  guard,  4 
kevels,  and  4  fenders. 

The  guard  rail,  cabin  roof,  and  boiler  deck  were  patched  and  new  glass  placed  in 
the  cabin  doors  and  skylights  as  needed. 

The  outriggers  of  both  guards  were  calked  at  the  ports,  the  interior  of  the  cabin 
and  rooms  painted,  the  doors  overhauled,  new  transom  sash  placed  in  the  engine 
room  and  a  new  stage  built. 

Launches. — Two  stern-wheel  steam  launches,  or  flats,  of  the  following  description 
were  built  during  the  year : 

Length  over  all,  49  feet  11  inches;  width,  10  feet  6  inches;  depth  amidship,  26 
inches;  diameter  of  wheel,  6}  feet;  length  of  bucket,  7|feet;  width  of  bucket,  14 
inches. 

^*-*-Mn  6  feet  high,  35  feet  long,  extending  from  the  stern  forward  and  terminat- 
t  circular  pilot  house,  was  built  on  each  launch. 
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Two  slide-valve  engines,  4  inches  in  diameter  by  36-inch  stroke,  an  "  Economic  " 
boiler  and  a  "  Hooker  No.  4  "  Bteam  plunger  pump  for  supplying  the  boiler  were 
provided  each  boat,  besides  a  "  Challenge  "  pump  lor  general  use. 

Pile  drivers.— Nos.  2. 5,  6,  7,  8,  9, 10, 11, 12, 13, 15, 16,  18, 19,  and  20  were  hauled  out 
on  the  ways  at  Mound  City,  111.,  and  repaired  below  the  water  line,  the  work  done 
being  principally  as  follows : 

At  the  leads  ends  the  knees,  corner  posts,  plank-sheer,  gunwales,  and  beams  under 
ends  of  decking  were  renewed;  the  lower  gunwale  strakes  and  oak  shoes  at  rake 
ends  renewed  or  repaired,  as  required,  the  pump  strainers  overhauled,  and  the  bottoms 
patched,  calked,  and  pitched. 

The  following  additional  repairs  were  made  at  the  supply  depot : 

New  leads  were  placed  on  Nos.  7, 10, 12, 15,  and  16,  and  one  new  lead  each  on  Nos. 
6  and  18. 

One  side  brace  was  renewed  on  Nos.  5,  6,  7,  8,  11,  13,  and  20;  one  ladder  brace 
on  Nos.  5  and  7;  one  ladder  leg  on  No.  8;  two  on  No.  13,  and  a  cTab  frame  on  No.  15. 

New  beams  and  sills  were  placed  under  the  boilers  and  pumps  where  necessary ; 
the  decks  renewed  or  patched;  the  cabins,  crab  frames,  ladders,  platforms,  chocks 
and  all  fastenings  overhauled  and  repaired,  cabins  relettered  and  numbered,  the 
holds  cleaned,  and  all  the  drivers  painted. 

,  New  hulls  for  No.  1,  3,  4,  15,  and  17  were  built,  to  which  the  cabins,  machinery, 
etc.,  of  the  old  hulls  were  transferred. 

The  new  hull  for  No.  15  was  made  necessary  by  injuries  sustained  in  a  collision 
after  the  old  hull  had  been  repaired. 

The  hulls  of  Nos.  1,  3,  4,  and  17  were  worn  out. 

The  machinery  of  all  the  drivers  was  placed  in  thorough  repair  and  a  well  for  sup- 
plying the  main  pumps  put  in  each. 

Barges.— Nos.  1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 17, 18,  19,  21,  22,  24,  28,  29,  and  30  were  hauled 
out  on  the  ways  at  Mound  City,  111.,  and  repaired  below  the  light  water  line  as  fol- 
lows : 

Renewed  or  repaired  stems,  and  bottom  and  side  planking.  The  oakum  in  the 
seams  and  butts  of  the  bottoms  and  knuckles  was  reefed  out,  refilled,  horsed  up,  and 
one  thread  of  oakum  made  in  on  top  of  horsing,  seams  filled  with  tarred  rope,  and 
payed  off  with  red  lead  and  oil. 

Repairs  to  most  of  the  barges  at  the  supply  depot  were  extensive  and  of  the  fol- 
lowing character : 

On  Nos.  1, 2, 3,4, 5, 6, 7, 8, 11, 28. and  29  the  decks,  plank-sheer,  center  strakes,  cap- 
stan beds,  Revels,  bits,  chocks,  natch  frames  and  covers,  nosing,  189  beams,  94  stan- 
chions under  beams,  6,323  feet  of  side  planking,  172  feet  main  clamp  strake,  5  hood 
ends,  and  17  top  timbers  were  renewed;  17  floor  timbers  spliced;  top  and  floor  bind- 
ing strakes  repaired;  36  engraven  pieces  put  in  sides;  gas-pipe  pumps  supplied, 
holds  cleaned,  and  barges  painted. 

Repairs  to  Nos.  25,  26,  and  27  were  confined  to  patching  decks  and  sides,  renewing 
hatch  covers,  filling  the  plank-sheer,  center  strake,  and  large  seams  of  sides  with  pine 
strips,  substituting  gas  pipe  for  wooden  pumps,  calking,  cleaning  holds,  and  painting. 

Quarter  boats. — On  Nos.  17,  18,  19,  and  22  the  fastenings  of  ko vela,  bitts,  and  timber- 
heads  were  overhauled,  stove-pipe  flanges  renewed,  the  sides  calked  to  3  feet  above 
the  light  water  line,  the  decks  at  the  ends  of  No.  19  and  outside  of  quarters  on  No. 
17  sheathed,  and  quarters  and  hulls  painted. 

The  deck  outside  of  quarters  on  No.  21  was  sheathed,  inside  of  quarters  white- 
washed, the  deck  of  No.  16  patched,  and  fastenings  of  both  overhauled. 

Portable  buildings,  of  6}  sections  each,  were  put  up  on  barges  Nos.  25  and  27,  the 
exterior  of  quarters  painted  and  interior  whitewashed. 

Machine  shop. — The  hull  of  the  machine  shop  having  become  unlit  for  service,  the 
machinery  was  stored  at  the  depot  awaiting  a  new  hull,  for  which  provision  has 
been  made. 
*  Small  boats. — Twenty  flats,  10  feet  by  30  feet,  were  built,  10  of  which  were  decked : 
21  sets  of  ways  erected  on  flats ;  118  flats  repaired  by  patching  bottoms,  sides,  ana 
decks,  renewing  timberheads,  and  calking. 

Twelve  new  skiffs  were  purchased,  and  51  skiffs  and  19  yawls  repaired  and  painted. 

Tools  and  appliances. — Fifteen  cant  hooks,  102  cant-hook  handles,  78  capstan  bars, 
16  gas  pipe  and  20  box  pumps,  6  coal  boxes,  37  pike  poles,  6  grindstone  frames,  14 
wooden  toggles,  39  signal  poles,  a  boom  9  inches  by  9  inches  by  40  feet,  a  mast  10 
inches  by  10  inches  by  8  feet,  and  a  machinery  truck,  were  made;  a  side  dock  built; 
100  stage  planks  prepared,  and  64  wheelbarrows,  14  tool  boxes,  and  axes,  augers, 
cant  hooks,  etc.,  repaired. 

Portable  buildings. — Besides  the  13  sections  reported  under  the  head  of  "  quarter 
boats''  as  having  been  placed  on  barges  Nos.  25  and  27,  new  canvas  was  laid  on  the 
roofs  of  9  sections  at  the  supply  depot,  and  16  sections  were  taken  down  and  stored. 

Boarding  outfit — Twelve  new  water-cooler  kegs  were  made  ready  for  use  and  7  old 
ones  repaired. 
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Two  closets  6£  feet  by  4|  feet,  and  one  closet  3$  feet  by  4i  feet,  were  made ;  42 
6  men  bunks,  2  double  and  1  single  bunks  put  together ;  6  tables  and  14  benches  re- 
duced in  length  from  10,  feet  to  8i  feet,  and  2  ice  boxes  repaired. 

Supply  depot. — The  office  was  raised,  the  sills,  porches,  gutters,  and  floor  in  one 
room  renewed,  the  screen  doors  and  windows  repaired,  and  building  painted. 

The  depot  fence,  coal  and  machinery  sheds,  and  gutters  to  buildings  were  repaired, 
all  the  buildings  painted  and  fence  whitewashed. 

Eight  clumps  ot  piles  were  driven  in  front  of  the  depot  for  mooring  purposes. 

Water  barrels  were  placed  onthe  roofe  of  all  the  buildings,  with  means  of  ready 
access  to  them  in  case  of  fire. 

All  subsistence  stores,  as  well  as  supplies  of  every  description  required  in  the  field 
other  than  piles,  brush,  and  stone,  were  also  distributed  from  the  depot. 
Very  respectfully,  your  obedient  servant, 

8.  8.  Van  Norman, 

Superintendent. 

Maj.  A.  M.  MnXKR, 

Corps  of  Engineers,  U.  S.  A, 


Construction  account,  showing  total  cost  of  works  to  June  SO,  1891. 


Name  of  work. 


Expended 

prior  to  July 

1, 1890. 


Expended 
during  fiscal 
year  ending 
June  30, 1891. 


Total 

cost  to  June 

30,  1891. 


Piasa  Island  Dam 

Piasa  Island  Dam,  cutting  channel 

Alton  Dam - 

Alton  Dike 

Sawyer  Bend  protection 

Venice  Dikes 

St.  Louis  Harbor 

Arsenal  Island  protection. 

Closing  Cahokia  Chute 

Channel  opposite  St.  LouiH 

Horsetail  Bar,  dikes  1  to  5,  inclusive 

Horsetail  Bar,  training  wall 

Horsetail  Bar,  hurdles 

Horsetail  Bar,  bank  protection 

Carroll  Island  hurdle 

Twin  Hollows,  west  side,  hurdles 

Twin  Hollows,  west  side,  bank  protection. 
Twin  Hollows,  east  side,  hank  protection. . 

Beards  Island,  primary  hurdle 

Beards  Island,  bank  protection 

Jim  Smith's  hurdles 

Jim  Smith's  bank  protection 

Pullt  igh t  hurdles 

Cheslejf  Island,  bank  protection 

Chesley  Island  hurdles 

Sulphur  Springs,  hurdles 

Lnoas  hurdles. -. 

Foster  Island  — 

Rush  Tower 

Fort  Chartrea  Dam 

Turkey  Island 

St.  Genevieve 

Kaskaskia  protection 

Liberty  Island  Pain 

Liberty  Island  protection 

Devil's  Island  Dike  1 

Devil's  Island,  dams  1  and  2 

Minton  Point,  hurdles 

Cape  Girardeau,  primary  hurdles 

Cairo,  protection 


$37,910.41 
3, 116. 86 
33, 740. 05 
76,  652. 74 
96, 803. 63 
36, 341. 85 


42, 599. 06 
119,958.21 

58,455.54 
225, 066. 31 

81, 253. 28 
548,834.08 

40, 993. 55 

4,093.58 

248, 837. 82 

31, 370. 55 

128,920.30 

7, 166. 24 

84, 258. 76 

365, 803.  H3 

7,569.58 

340,  778. 57 

64. 416. 04 

27, 808. 61 
177,  964. 24 
128,056.05 

44, 296. 02 


36, 812. 86 
24,463.85 


66, 465. 62 
ft,  053. 91 
45. 129.  40 
65.  871. 17 
66, 526. 88 
33,436.37 
31, 930. 18 
160,439.82 


$51.22 
99  "729."  86" 


3,926.06 
'35*565."  21* 


$37, 
3, 
33, 
76, 
96. 
36, 
99, 
42, 

119. 
58, 

225, 
81, 

548, 
40, 

4, 

248, 
31. 

128, 
7, 
84, 

365. 
7, 

340, 
64, 
27, 

177, 

128. 
44, 
3, 
36, 
24, 
35, 
66, 
5, 
45. 
65, 
66, 
83, 
31, 

160, 


910.41 
116.85 
740.05 
703.06 
803.63 
341.85 
729.86 
599.06 
958.21 
455.54 
066.31 
253.28 
834.08 
993.55 
093.58 
837.82 
370.55 
920.30 
166.24 
258.76 
803.33 
569.58 
778.  57 
416.04 
808.  61 
964. 24 
056.65 
296. 02 
926.06 
812.86 
463.85 
565.21 
465.62 
053.  9j 
129.40 
871.17 
526.88 
436.37 
930.18 
439.82 


Total. 


3,599,195.92 


139, 272. 35 


3,738,468.27 
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Property  and  material  account. 


Class  of  property. 


Balance 
July  1, 1890. 


Debit*. 


Credits. 


Balance 
Jane  30f  1801. 


Barges,  model 

Steamer  Gen.  Gillmore  . . 

Pile  drivers 

Quarters 

Tents  

Supply  depot 

Machine  snop 

Small  boats 

Tools  and  appliances 

Boarding  outfit 

Office  furniture 

Surveying  instruments  . . 
Photographic  apparatus  . 

Subsistence  

Brush 

Piles 

Stone  

Rope 

Wire 

Iron •. 

Nails 

Spikes 

Bolts 

Lumber 

Oakum 

Coal 

Ice 

Miscellaneous  material. . . 

Launches 

Quarter  boats 


Total . 


$31,393.70 

ll,81o.45 

20,969.83 

7,861.11 

190.75 

3,479.75 

1, 885. 61 

6,643.70 

1,626.00 

9, 306.  97 

428.48 

471. 61 

200.48 

1,114.48 


fc.  60 

98.55 

9, 800.  00 

34.26 

274. 72 
315.46 
131. 72 
988.83 
485.15 
90.14 
321!00 


394.58 


$46, 381. 05 
13,076.04 
28,665.25 
2,622.12 


1, 674. 76 
1,354.95 
11,129.87 
3, 795.  71 
1, 635. 11 


32.25 


10, 262. 97 

19, 090. 15 

22, 794. 32 

12,411.04 

3, 804. 31 

1,537.64 

418. 72 

630.70 

1,301.43 

3,928.04 

14, 025. 03 

1, 057. 77 

4, 582. 52 

1,255.93 

8, 958. 68 

6, 513, 62 

15.00 


$11,661.42 

13, 384. 70 

3, 093. 75 

960.90 


548.73 

2,440.56 

1, 713. 25 

457.06 

950.66 

42.85 

47.16 


11,041.45 

17, 741. 10 

22,822.82 

12,044.44 

3,788.87 

555.78 

448.44 

588.90 

765.87 

1,764.75 

13, 829. 89 

916. 62 

4, 605. 67 

1, 255. 93 

7,  520. 60 


15.00 


110,417.93  j     222,954.98 


$66,113.83 

11,506.79 

45,941.33 

9,522.38 

190.75 

4,605.78 

800.00 

16,060.32 

4,964.65 

9,991.42 

385.63 

456.70 

200.48 

336.00 

1,349.05 

67.10 

465.15 

'  9,815.44 

1, 016. 17 

245.00 

357.26 

667.28 

3, 152. 12 

680.29 

231.29 

297.85 


1,832.66 
6,513.62 


135,607.12  1      197,765.79 


Detail  construction  account,  showing  cost  of  works  during  fiscal  year  ending  June  S0t  1891, 


Labor,  material,  plant,  etc. 


St.  Genevieve 

Rush  Tower. 

$11,1(35.89 

$1,432.00 

558. 44 

70.43 

758. 13 

95,62 

180. 37 

22.75 

35.52 

4.48 

676. 45 

81.50 

437. 12 

66.41 

822.57 

40.31 

103.56 

44.03 

113. 55 

15.32 

414.83 

43. 52 

102.42 

12.27 

407. 61 

49.75 

7.39 

1.00 

8.88 

1.12 

4, 185. 16 

679.00 

5, 789.  65 

142. 09 

2,907.93 

252.84 

4,291.07 

521. 18 

577.20 

72.15 

128.  59 

25.00 

.73 

3.65 

59. 67 

13.26 

135.32 

14.35 

502.40 

7.85 

67.20 

32.00 

316. 73 

36.84 

556.21 

87.74 

194. 62 

57.60 

35,565.21 

3,926.06 

Labor,  superintendence,  etc 

V.  S.  Engineer  Office 

General  expense 

Telephone 

Gauge  readers. 

Steamer  Gen.  Gillmore 

Quarter  barges 

Pile  drivers 

Quarters 

Supply  depot 

Small  boats 

Tools  and  appliances 

Boarding  outfit 

Survey  instruments 

Office  furniture 

Brush 

Piles 

Stone 

Subsistence 

Rope 

Wire 

Oakum 

Kails 

Spikes 

Screw  bolts,  etc 

Lumber 

Coal 

Ic« 

Miscellaneous  material 

Total 
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A. — Record  of  gauge  at  Grafton,  HI.,  forfieoal  year  ending  June  SO,  1891. 

[Height  of  water  above  a  plane  200  feet  below  St.  Louis  City  Directrix.] 


Day. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


1 
2 
I, 

4 
5 
0 

7 
8 
'J 

10. 
11 
12 
13. 
14. 
15 
If. 
17 
IS 
19 
W 
21 
22 
SKI, 
24 
25 
26 
27 
20, 

89. 

30 
31. 


204.53 
204.  58 
204.53 

2(14.:;:. 
204. 10' 
808.88 
203.64 
208.  ;{8 
203.  08 
202.  53 
2<)2. 13 
201. 44, 
200. 93' 
200.51 
109.03 

198. 70; 

198.  41 
198.  03 
197.  67, 
197. 35 
196.86 
196.  73 
196.54 
196. 38 
190.  29 
196.20 
196,  03 
195.83 
195.63 
105.  54 
195.  43 


195.04 
194.84 

194.63 
194.  40 
194. 16 
193.  87 
193. 73 
193. 63 
193. 71 
193.  73 
193.66 
193.  53 
193.  43 
193.  31 
193.  09 
192. 88 
192.80 
192.71 
192.  59 
192.  53 
192.  50 
192.  53 
192.  64 

192.  73 
192.84 
193. 05 

193.  13 
193. 13 
193. 11 
192. 
192.86 


192.68 
192. 77 

192. 75 
192. 77 
192. 77 
192. 86 
192.94 
193.  03 
193. 18 
193. 26 
193.  34 
193.42 
193. 38 
193.  30 
193. 17 

193. 12 

193. 13 
193.  31 

193.  63 
193.88 
193. 9' 

194.  03 
193. 98 
193.87 

193. 76 
193.67 
193.  62 
193.  59 
193. 46 
193.  37 


193.  31 
193.29 
193.23 
193.34 
193.66 
193. 79 
193.86 
193. 74 
193.63 
193. 58 
193.  51 
193.44 
193. 36 
193.24 
193. 13 
193. 11 
193. 11 
193.53 

193.  91 
194. 18 

194.  33 
194. 39 
194.40 
194. 41 
194.43 
194.50 
194. 68 
194.80 
194.99 

195.  26 
195.  38 


105. 38 
195. 15 
194.  90 
194.81 
194.76 
194.72 
194.64 
194.53 
194.24 
194.08 
193. 91 
193.  77 
193.04 
193. 73 
193.68 
193.  62 
193.59 
193.55 
193. 53 
193.50 
193.  46 
193. 43 
193.34 
193.  39 
193.  36 
193.  35 
193.  33 
193.  33 
193.29 
193.23 


193.23 
193. 14, 
193.  OOj 
193. 03! 
192.  97 
192.91 
192. 86 
192.63 
192. 13 
191.83 
191.  53 
191. 40 
191. 17 
190.83 
190.73 
190.66 

190.  60 
190.73 
191. 13 

191.  33 
191.63 
191.  73 
191.  61 
191.45 
191.29 
191. 13 
191.04 
190.  93 
190.  73 
190.74 
190. 99 


191.  23 
191.47 

191.  81 

192.  23 

192. 13 
191.9! 
191.  73 
191.  83 
191. 91 
192. 03 
192. 01 

191.93 

191.80 
191.63 
191.  49 
191.  33 
191.13 
191. 16 
191. 23 
191.  28 
191.34 
191. 40 
191.43 
191.58 
191. 44 
191.43! 
191. 18! 
191. 17, 

191. 14 
191.16' 
191.21! 


191. 33 
191.61 
191.  73 
191.  03 
190. 78 
190. 20 
190.19 
190.60 
190.  7: 

190.  9; 

191.  20 

191.  42 
191.43 
191.71 
192.20 
192. 37 

192.  53 
192.50 
192. 42 
192. 41 
191.20 

191.  91 
192. 20 

192.  70 

193.  30 
193.90 

194.  21 
194.  50 


194.50 
194.41 

194.  07 
194.01 
194.40 
194.90 

195.  50 
195.  60 
195.  48 
195.  30 
195. 10 
194.84 
194.62 
194.50 
19".,  BO 
193.60 
193. 80 

194.  02 
194.::- 

195.  40 
196.80 
197.  80 
198. 35 

199.  05 

200.  80 
201.46 

201.  75 
202.01 

202.  661 

202.  88 

203.  05 


203.10 
202.91 

202. 
202.  59 

202. 21 
202. 30 
202.63 

202.  90 
203. 14 
203.50 

203.  41 
203.16 
203.  01 

202.  92 

203.  05 
203. 16 
203.30 
203.  60 
203.76 
203.  65 

203.  60 
203.75 
203. 80 

204,  08 
204.  02 
205.05 
201.05 
204,  00 
203.  90 
203.  80 


203.  80 
203. 75 
203.67 
203.68 
203.56 
203.50 
203. 38 
203. 22 
203. 10 
202. 96 
202. 831 
202. 79 
202. 10 
201.70 
201.  20 
200.  80 
200.10 
199.63 
199.30 
198.90 
198.60 
198.62 
198.  70 
198. 62 
198.  43 
198.  28; 
198.  08 
197. 90 
197.  80 
197.  78 
197.54 


197.53 
197.41 
197.30 
197.20 
197.00 
197.03 

197  M 
197.42 
197.67 
197.80 
197.60 
197.04 
196.  80 
196,60 
196.  52 
IM  'J 
196.50 

196.  48 
196.20 
H>(;   ,  , 

197.  20 
197.  70 
m  I  J 

198  W 
197. 90 
197.  67 
197.  40 
197.00 
196.50 
196.  30 


Standard  low  water  at  St.  Louis  170.19  lccU 
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APPENDIX   Y — REPORT   OF   MAJOR   MILLER.  2101 

A. — Record  of  gauge  at  Grays  Point,  Mo.,  forJUoal  year  ending  June  30, 1891. 
[Height  of  water  above  a  plane  200  feet  below  St.  Louia  City  IJirectrix.) 


Bay. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


1. 

2. 

3 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
tl. 


108.26 
108.16 
107.96 
108.46 
107.66 
107.46 
107.26 
107.16 
106.91 
106.81 
106.51 
105.96 
105.41 
104.66 
104.01 
103.96 
103.86 
103.41 
102.96 
102.06 
101. « 
101.36 
101. 16 
101.36 
101.21 
10L31 
101. 
101.36 
100.86 
100.36 
99.96 


99.76 
99.36 
99.01 
98.76 
98.56 
98.26 
98.06 
97.96 
97.86 
97.71 
97.66 
97.56 
97.31 
97.01 
97.01 
96.86 
97.41 
97.86 
97.36 
96.86 
96.76 
96.86 
96.56 
97.01 
97.41 
97.56 
97.76 
97.46 
97.41 
97.16 
98.96 


98.91 
96.91 
96.76 
96.66 
96.66 
96.86 
96.46 
98.46 
98.46 
97.76 
97.06 
98.98 
97.36 
97.26 
98.96 
98.56 
98.11 
96,06 
95.96 
95.81 
96.96 
98.26 
98.61 
98.86 
96.86 
96.86 
96.76 
96.56 
98.58 
98.56 


98.68 
98.66 
98.76 
98.86 
98.76 
98.66 
98.46 
98.36 
98.26 
98.16 
98.06 
98.26 
98.66 
96.56 
96.36 
98.06 
95.66 
95.41 
95.51 
98.11 
98.66 
97.76 
97.76 
97.66 
97.56 
97.41 
97.26 
97.11 
98.91 
98.76 
98.86 


98.91 
98.98 
98.91 
96.86 
98.76 
96.61 
98.41 
98.21 
98.11 
98.06 
96.86 
95.76 
95.61 
95.41 
95.31 
95.36 
95.61 
95.76 
96.76 
96.76 
96.86 
95.96 
96.41 
97.16 
97.56 
97.46 
97.16 
97.86 
98.66 
96.46 


96.08 
95.76 
95.46 
96.26 
95.06 
95.01 
94.81 
94.76 
94.66 
94.31 
94.81 
93.61 
93.41 
93.16 
93.06 
92.71 
92.46 
92.26 
92.21 
92.21 
92.26 
92.81 
92.46 
92.66 
92.81 
92.96 
92.96 
98.06 
92.96 
92.66 
92.36 


92.46 
92.61 
93.31 
98.81 
94.36 
94.66 
94.61 
94.41 
94.51 
94.81 
94.86 
94.81 
94.76 
94.46 
94.26 
93.86 
93.61 
93.26 
93.01 
92.98 
92.96 
93.11 
93.26 
93.26 
93.41 
93.46 
93.41 
93.31 
93.26 
93.16 
93.46 


93.66 
93.76 
93.96 
94.86 
94.86 
95.16 
95.41 
96.26 
98.61 
96.81 
97.16 
97.61 
97.81 
98.06 
98.41 
89.11 
99.21 
99.21 
99.46 
100.01 
102.06 
101.86 
102.01 
103.01 
103.71 
104.21 
104.91 
105.16 


106.21 
105.11 
104.91 
104.71 
104.86 
104.26 
103.81 
103.46 
103.21 
103.11 
10291 
102.76 
102.61 
102.36 
102.86 
102.16 
102.16 
102.06 
102.01 
101.98 
101.86 
102.81 
102.86 
103.81 
106.11 
106.36 
107.06 
107.46 
107.81 
108.46 
109.16 


109.38 
109.66 
110.06 
110.06 
109.81 
109.56 
109.36 
109.16 
109.06 
108.46 
108.26 
108.96 
109.86 
109.58 
109.48 
108.96 
108.88 
110.26 
110.96 
ILL  06 
ILL  16 
111.08 
110.91 
110.76 
LLL08 
ILL  36 
ILL  06 
130.66 
109.96 
109.36 


108.86 
108  81 
108,78 
108.86 
108.98 
109.06 
108.61 
108.06 
107.66 
107.21 
108.58 
106.06 
105.71 
105.58 
105.06 
104.66 
104.20 
108.86 
108. 4  L 
102.91 
102.26 
10L86 
10L31 
10L51 
101.96 
102.16 
102.98 
103.81 
104,11 
108.71 
108.71 


103.91 
103.56 
108.08 
102.36 
102.26 
104.86 
106.36 
106.56 
107.98 
109.58 
110.61 
110.76 
110.56 
110.06 
108.66 
107.56 
107.81 
107.41 
107.26 
106.98 
106.86 
106.96 
107.56 
106.29 
109.41 
110.16 
109.91 
109.08 
107.26 
197  81 


Standard  low  water  at  St.  Louie  170.19  feet 
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Depth  of  water,  in  feet,  upon  the 


Pate. 


1*00. 

'July 


10 

1:1 
14 
19 

28 

Sept,    0 

20 

30 
Oct.       8 

'JO 

Nov.    3 

4 


it 
!(i 
it; 
17 
19 
22 
"I 
28 

Dec.  3 
3 
6 

12 
1891. 

Jan.  8 
23 

Feb.  ~6 
9 

12 
Mar.  12 

18 

2G 
May  21 
June    4 

10 


C   i'   3 

i  i;  ?i 


Name  of  steamer  furnish- 
ing re.jKjrt. 


Ul 


Feet 

J.'-.> 
I 

12.30! 
12.80 
12.80 
11.20 
9.3o| 
8.80 
8.  70 
8.70! 

8,  70 
9.20 

9.  00 
5.  30 
5.10 
4.  50 
4.40 
4 .20 
4.  ."u 
4.40 
3.90 
3.30 
4.  (X  i 

3.  70 
3.40 

4.  20 
4.  20 
4.  00 
3. 10 

3.  10 

3.  10 

2.  30 
2.  GO 
2.  60 
4.00 

4.  90| 
3. 701 
2. 10 
2.10 
1.90 

.40 


V\t\  i*l    Monroe.... 

Siding    Dillon 

Arkansas  <'it\  ... 
«  ii\  of  St.  Li. ii is... 
City  of  Vicksl.ur^. 
John  <  IHmoi  i 

Citv  ol   Cairo 

City  ol   Monroe 
Ileiiry  Lowrvv     . . . 

Sidney  Dillon 

Citv  of  Providence. 
Citv  of  Hiekiunn     . 

Jay  Gould 

(  it  \  of  1  rm  idenec 

Sidney  Dillon 

Citv  of  New  Oilcan 
Belle  Memphis  .... 

Cil  y  of  Mouhh' 

City  of  St. Louis... 
<  'itv  of  Yicksburg . 
Cit\  of  Hi.  knian  .. 
f  ity  of  II  ickmiui  .. 

Cil  v  of  <  airo 

f 'it v  of  Monroe.... 
Cit\  of  St,  Louis... 
City  of  St.  Louis... 
Citv  of  II  ickmaii  . . 
Vrkansas  Citv.   ... 

Citv  of  Monroe 

Jmv  Gould 

City  of  New  Oilcan 
City  of  Haton  ltoug 

Sidney  Dillon 

Citv  of  \  ickshurg. 
Hefle  Memphis..... 
Citv  of  St.  Louis, .. 
Arkansas  ( ,'il  y . . . . . 

Gen.  i  rillmore 

City  of  iV.vv  Orlean 
City  of  Baton  Uoijij 

Sidney  Dillon 

Citv  of  Hickman  .. 
Sidin  vJiillmi 


1.10    Mr  Choir. 


— .  W)    Arkansas  C 

—.40,  City  ol  Die! 

3.  so    Gen.  Gillino 


2.90 


Oo  . 


13.00  ....do  . 

9.  10 do  . 

10.10  ....do  . 
18.60 do  . 


1 5      1 2 


LI    ... 
L3.J 
12      1 II 

;      0        12 
12      12 

12 


HO.      u 
9:       U        5 

,xJ: 


- 


......       6* 

m    ka    s"  i 


3*1     7*1 


n      o 

7        R 


Mi 


12 

1 1 I ■'. 


s 


15 

12 
10* 


10    12 


12 


. ..  15  I 
...  12 
9*10* 


.,.  s     . 

9    joy  9  I. 

0*10*  8*. 

9  ....  0    . 

12    ...  10*  . 

9      9*  9    . 

K  I...  0    . 

6      S  0     . 

«      9  ,; 

8  I  8  5*  . 


..  13* 
.  .   10A 

9*  lOj 


.jlO* 

-  w>* 

■  101 
.  10j 
.110* 

9 

.    9 


•I  » 


6  J  . 
G*  . 


8  L.. 
81    - 


8 

9    . 
6*L 


!     8 


12      10  I 
19*1... 


:     «*.- 


.8.|.M  7}l: 

7     ...    8 
G*  ...    5    . 

Ihki 


3*  . . . .  12 
/    13*  .. 

.'.    18    .. 


7* 


*2    5* 

51  7 
5*  7 
■  7 
8 
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fair*  between  St.  Louis  and  Cairo, 
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COMMERCIAL  STATISTICS. 

Receipts  and  shipments  at  St.  Louis,  Mo.,  during  the  years  1888, 1889,  and  1890. 


Articles. 


Receipts. 


1889. 


1890. 


Shipments. 


1888. 


1889. 


1890. 


Barbed  wire  and  ores  and  metals  (pig 

and  main ifiu lured) 

Cement 

Coal  and  cuke 


Cotton  (and  products) 

Groceries  ami  dairy  products 

Hay,  seeds,  and  grains,  including  floor, 

meals,  etc 

Jute " , 

Livestock  and  products 

Lumber 

Merchandise  and  sundries 

Vegetables 

"White  lead,  oils,  etc 

Wines  and  liquors 

Wool 


Total  . 


Tons. 

32,738 
5,344 

96,208 
6,178 
7,911 

100,384 

2,724 

12, 821 

130,855 

325,548 

8,062 

670 

174 

193 


Ton*. 

31,663 
6,876 

88,845 
4,663 
8,815 

96,265 

3,473 

12,805 

127,095 

281,579 

7,986 

756 

102 

162 


Tons. 
21,782 
15,892 
81,565 
4,230 
8,262 

92,914 

235 

17,347 

132,940 

284,589 

3,530 

204 

60 

180 


Ton*. 
6,748 


7,605 

23 

7,598 

342,200 


14,619 

13,085 

112,904 

2,260 

2,265 

772 

36 


Torn. 
5,885 


1,701 

200 

8,047 

538,329 


15,429 

6,470 

131,546 

2,612 

1,799 

647 

35 


728,810   671,685 


663,730 


510, 115 


712,700 


Ton*. 
3,945 


734 
.  527 
7,428 

440,728 


18,379 

8,526 

117,806 

1,739 

1,379 

668* 

3 


601,682 


Trans/erred  by  ferries  across  the  river  at  St.  Louis. 

Tons. 

1888 2,351,881 

1889 2,717,760 

1890 3,052,166 


Shipments  dmon  tlie  river  from  landings  between  St.  Louis  and  Cairo  during  ike  years  1888, 

1889,  1890. 

Grain,  including  floor,  meals,  etc.: 


1888. 


Tons. 
37,257 
29,209 
34,267 


RECAPITULATION. 


1889. 


1890. 


Receipts  and  shipments  at  St.  Louis 

Transferred  by  ferries  at  St.  Louis 

Snipped  from  landings  between  St.  Louis  and  Cairo 

Total 

Kote.— Increase  of  220, 671  tons  for  year  1890  over  year 


Ton*. 
1,238,925 
2, 351, 881 
37,257 


Ton*. 
1, 384, 385 
2, 717, 760 


3,628,063 


4,131,354 


Ton*. 
1,265,592 
3,052,166 
34,267 


4,352,025 


Arrivals  and  departures  of  steamboats  and  barges  at  St.  Louis  during  the  years  1888,  1889, 

1890. 


Arrivals. 

Departures. 

1888. 

1889. 

1890. 

1888. 
2,076 

1889. 

1890. 

2,079 
1,244 

2,195 
1,474 

1,927 
1,274 

2,211 

1,910 

Digitiz 
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List  of  steam-power  boat*  that  arrived  at  St.  Louis  during  iht  year  1890, 

Breadth. 


Aimer  O'Neal 

Alice  Blair 

Alice  Brown 

Arkansas  City 

A.  L.  Mason 

A.Saltzman 

Albert  S.  Willis 

Bald  Eagle 

Bart  E.  Linehan 

Belle  Memphis 

Benton 

Ben.  Wood 

Brother  Jonathan 

Calhoun 

Carrie 

Charlotte  Boeckeler. . . 
Charley  McDonald. . . , 

Cherokee 

City  of  Alma 

City  of  Baton  Rouge  . 

City  of  Cairo 

City  of  Florence 

City  of  Hickman 

City  of  Monroe 

City  of  New  Orleans.. 
City  of  Providence — 

City  of  St.  Louis 

City  of  Savannah 

City  of  Sheffield 

City  of  Vicksburg 

Clyde 

Commodore 

C.R.Suter 

Crystal  City 

D.H.Pike 

Pick  Clyde 

Dolphin 

Dora. 


Dnran 

Eagle 

Ed.Durant,jr.. 

Edith 

Edna.. 


E.M.  Norton 

Ferd.  Herald... 

Future  City 

Gem  City 

General  Barnard 

General  Gillmore  — 
General  H.  F.  Devol . . 

Geo.  Ly  ale 

Golden  Gate 

Grand  Republic 

Harry  Clyde 

Helena 

Henry  Lourey 

H.F.Frisbie 

H.G.Wright 

Hiawatha 

H.M.H(nde 

Helens  8ohulenberg . 

Idlewild 

Imperial 

Irene  D 

Iron  Age 

Iron  Duke 

Ironsides 

Jack  Frost 

Jay  Gould 

John  Gilmore 

John  L.  Ferguson 

John  N.  Macomb 

Joseph  Walton 

Josie 

Julia 

Kit  Carson 

Libbie  Conger 


Little  Eagle  No.  2. 
Lizzie  Gardner 


Jsafc: 


F$eL 
150 
180 
193 
273.7 
252 

75 

158.1 
202.8 
127 
207 
197 
222 
110.0 
280 

75 
140 
147 
210.4 
110 
200 
271.2 
100 
285 
275 
290 
273.1 
300 
198 
188 
273.7 
125 

97 

189.0 
234 
199.0 

95.8 
185.8 
199.6 
(*) 

155.0 
(*) 
101 
102 
174 
244.0 
187.4 
203 
215 
140 
130 
174 
181.4 
200 
(*) 
194 
209.0 
109.4 
190 

213.2 
130.8 
207.0 

89.3 
188 
170 
177 
154 
105 
180.8 
183 
111.0 
170.9 
158 
143 
107 
138.0 
108 
178 
130.7 
124.6 
112 

66 


28.4 
25 

34 

44.7 

52.0 

16 

26.6 

30 

23.6 

42.7 


21 

80 

18 

29.4 

80 

33.9 

20 

48 

44 

82 

44.6 

46 

48 

44.5 

49 

81.2 

85 

44.6 

19 

23.2 

62 

42.2 

83.5 

17.4 

22.8 

25.2 

24.8 

21.5 

30 

84 

80 

29.8 

37 

28 

22.5 

33 

30 

50 

88 

85.2 

82.2 


FHL 

8.8 

4 

4 

7.8 

0 

3 

3.0 

5.4 

3.9 

7.0 

5 

6 

4 

5.4 

2 

4.1 

4.6 

6.4 

4 

8.7 

7.8 

6.8 

9.5 

8 

8.5 

7.8 

8.8 

6.8 

6.6 

8.2 

4 

3.2 

7 

7 

6.6 

8.9 

4.8 

4.8 

8.1 
47 
0 

7.2 
6.1 
5.6 
6 
4 

8.8 
6 
4 

8.6 
(*) 


4.5 
6.8 
6.8 


*) 

(*) 

84.8 

6.0 

26.4 

8.7 

85.0 

6.7 

19 

4.8 

24.9 

(*) 

88 

6.6 

82.8 

0 

80 

6.4 

80 

5.4 

80.4 

0 

84 

0 

25.8 

18.0 

62 

7 

27 

5 

28 

5 

22 

8.6 

29.2 

4 

29.5 

4.5 

28 

48 

19.2 

8.9 

21 

8.6 

19.0 

48 

16 

18 

Gross 
tonnage. 


197.74 

119.96 

65L86 

1,286.99 

1, 130. 84 

30.00 

132.99 

454.71 

178.62 

1,222.89 

894.08 

148.09 

110.28 

68L74 

29.82 

148.48 

269.52 

681.20 

96.07 

1,003.98 

1,266.12 

858.81 

1,655.17 

1,038.26 

1,686.28 

1,808.81 

1,614.02 

835.66 

829.74 

1,856.52 

144.00 

86.46 

828.28 
465.76 
76.84 
156.16 
892.23 

281.80 

a.» 

80.85 
549.68 
900.58 
589.80 
580.56 
500.00 
125.00 
156.99 
426.74 
142.17 
1,985.92 

852.81 

646.79 

270.45 

(*) 

(*) 

622.80 

107.95 

620.80 

68.08 
142.70 
885.91 
421.25 
282.80 
850.77 
446.25 
508.09 

79.81 

a» 

287.51 

5a  51 

287.09 

824.09 

200.00 

82.65 

70.64 

98.69 

18.64 


*  Not  known. 
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IAst  of  steam-power  boats  that  arrived  at  St.  Louis  during  the  year  1890 — Continued. 


Name. 


Louis  Hatiek 

Maggie  Beaaey . - . 

Mm  v  M.  lilchael . 

Mary  Morton 

fcfia  lifdppl 

Mmrwt 

M  v  choice 

Nellie  Speer 

New  Idea 

Niagara 

Oakland 

Oliver  Bieme 

Parker 

Pearl  . 


Pittsburg. . . 
Polar  Wave  . 
Port  Eada  -  - 

Backet 

R,  A.  Speed. 

Reliance 

Saint  Paul . . 
Sam.  Clarke . 

Satellite 

Scotia. . 


Sidney 

Sidney  Dillon 

S.  L.Wood. 

Spread  E.i^le 

Static  Fisher 

State  of  Kansas 

T.F.Eckert 

Thistle 

Viola  Parker i . 

Wnr  Eagle 

Whale 

W.  II.  Cherry 

White  Eagle 

William  Stone 

W.  P.  Bishop 


.•eiigth. 

Breadth. 

Depth. 

Grose 
tonnage. 

Feet. 

Feet. 

Feet 

210 

37 

6 

913.27 

128.5 

25 

4.5 

148.62 

143.3 

26.3 

4.4 

234.34 

210 

32.5 

6 

456.96 

175 

32.5 

6 

390.14 

137 

24 

4.6 

163.63 

183 

35 

5 

462.23 

145.4 

27 

5 

224.10 

(*) 

C) 

(*) 

C) 

98 

17.6 

7.2 

99.41 

210 

35 

6 

628.81 

265 

43.6 

7 

1,017.78 

65 

16.4 

7.2 

47.45 

228.2 

23.5 

4.1 

149.95 

250 

39.2 

5.8 

722.17 

146 

25.7 

5 

150.34 

197.8 

33.3 

6 

334.38 

90.1 

16.2 

3.6 

55.62 

124 

22 

4.2 

210. 13 

126 

21.5 

4.2 

70.31 

300 

36.3 

6.2 

833.53 

(*) 

(*) 

(*) 

(*) 

76.5 

15.9 

3.9 

53.55 

(*) 

<*) 

(*) 

31.57 

221.3 

35.5 

3.5 

017.88 

175 

33.8 

5.5 

420.58 

r> 

(*) 

(*) 

(*) 

224.5 

33.8 

6.7 

529.34 

122 

28 

4 

106.52 

252 

52.6 

6 

1, 130. 34 

176 

34.5 

5 

510.43 

150 

28.5 

4.8 

403.45 

52.5 

11.2 

4.9 

16.09 

279.2 

42 

6.1 

953.74 

96.5 

13.4 

8.1 

88.96 

169 

32 

5.2 

396.07 

238 

29 

3.8 

312. 75 

136.2 

26 

4.9 

174.00 

93.9 

16.5 

2.5 

69.09 

IAst  of  barges  that  arrived  at  St.  Louis  during  the  year  1890. 


Name. 


Length. 

Breadth, 

Depth. 

Feet. 

Feet. 

Feet. 

154.4 

28.0 

5.0 

167.5 

(*) 

(*) 

32.6 

7.5 

167.5 

32.8 

7.5 

130.6 

19.3 

5.6 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

<*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

186.4 

34.6 

7.0 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

154.4 

26.8 

5.0 

(*) 

(*) 

(*) 

153.4 

27.9 

5.0 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

186.4 

34.6 

7.0 

(*) 

(*) 

(*) 

(*) 

r> 

(*) 

152.4 

27.4 

5.4 

(*) 

8 

(*) 

(*) 

i*) 

8 

l*i 

162.4 

27.6 

6.4 

8 

8 

Grose 
tonnage. 


Adelaide 

Allegheny 

Anchor  tine  No.  1 

Anchor  Line  No.  2 

Annie 

Annie  Spies 

Beam 

Buckeye 

Cape  Girardeau  Transportation  Company.No.  1  to  21 

Centennial 

Chester 

Chicago  Belle 

Chunk 

Continental 

Daisy 

Dean  Adams 

Dickey 

Dolomite 

Eagle 

Fannie 

Garry 

Gc-iftfth  and  Adams,  Nos.  12, 14  to  17 

Helena 

Homes  toad 

Irondale 

Jessie 

J.  M.  Norton 

John  Bailey 

John  N.  Dravo 

J.  N.  Williamson 

Josie 

Josie 

Kennebec 

*  Not  known. 


196.24 

(*) 

634.82 

692.19 

101.64 

(*) 

(*> 
48.55 

(*) 

(*) 
885.09 

(*) 

(*) 

(*) 

(*> 

(*) 

(*) 
172.49 

(*) 

181.08 
133.74 

(*) 
862.16 

(*) 

(*) 

188.72 

(*) 

(*) 

(*) 

(*) 

197.78 


8 
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List  of  barges  that  arrived  at  St.  Louie  during  ike  year  1890— Continued. 
Kama. 


» Length. 


Breadth. 


Depth. 


Gross 
tonnage. 


Keokuk  No.  1 

Leila 

Luak 

Mack 

Martin  Michael 

Metropoli  s 

Midland 

Missonri  Sand  Company,  Nob.  1  to  4. 

Monongahela 

Morton 

Moae 

Nellie  Peck 

New  St.  Louis  Sand  Company,  No.  7. 

Occident 

Ostrich. 
Pike,  No.  2. 

Rachel 

B.A.  Speed,  Noa.  2  to  4. 
Rover,  Nos.  1. 
2. 


St.  James 

St.  Louis  and  Mississippi  Packet  Company,  Nos.  2,  7 

St.  Louis  and  Mississippi  Valley  Transportation  Company : 

21 


23. 
24. 
26. 
26. 
27. 
29. 


33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
44. 
45. 
46. 
47. 
48. 
50. 


54. 
57., 
58.. 
59. 
60. 
61.. 
62. 
63.. 
64. 
65. 
66. 
67.. 


70.. 
72.. 
74.. 
75.. 
76.. 
77.. 
78.. 
79., 


Feet. 

140.6 
154.0 
(*) 

&• 

(*) 

(*) 

(*) 

(*) 

C> 

152.0 

C> 

(*) 

(*) 

(i*A.« 

189.6 

(*) 

165.0 

165.0 

137.8 

138.2 

179.2 

(*) 

(*) 

(*) 

152.0 

(*) 

211. 5 
201.2 
200.6 
200.5 
200.0 
200.5 
201.4 
203.6 
200.6 
201.0 
225.6 
224.6 
227.0 
225.6 
225.6 
225.6 
227.0 
229.0 
230.0 
226.0 
226.0 
226.0 
225.0 
210.0 
224.0 
226.0 
226.8 
210.0 
228.0 
203.0 

225.6 

225.0 

225.0 

220.4 

220.4 

221.7 

222.0 

220.8 

219.6 

225.0 

225.0 

(*) 

226.0 

226.0 

227.0 

226.0 

226.6 

224.0 

226.5 

226.0 

236.0 


Feet. 

20.4 

27.9 
(*) 
(*) 

24.2 
(*) 
(*) 

*) 
(*> 

:*) 

26.4 

(*) 
*) 
*) 
*> 

27.2 
34.8 

(*) 
28.0 
28.0 
28.0 
28.2 
34.7 

(*) 

(*) 

<*) 
27.0 

<*> 

40.6 
35.6 
36.0 
36.0 
36.0 
35.2 
35.6 
36.0 
35.6 
35.6 
34.8 
34.8 
35.0 
34.8 
34.8 
34.8 
35.0 
36.5 
36.7 
36.6 
36.4 
36.2 
36.0 
40.4 
36.4 
37.0 
36.0 
40.0 
36.0 
40.6 

36.0 
36.3 
36.3 
32.0 
32.0 
34.5 
34.6 
34.6 
34.7 
36.3 
36.8 

36.6 
36.0 
36.6 
36.0 
36.3 
36.4 
36.0 
36.6 
36.0 


Feet. 
3.5 
5.0 

(*) 

<*) 
4.2 

(*) 

8 

(*) 
(*) 
4.6 

(*) 

(*) 

(*) 

(*) 
5.2 
6.4 

(*) 
6.0 
6.0 
5.2 
6.2 
6.6 

(*) 

(*) 

<*5.4 
(*) 

7.5 
8.0 
7.8 
7.8 
8.0 
7.3 
7.2 
7.6 
7.4 
7.6 
8.0 
8.2 
8.8 
8.0 
8.0 
8.2 
8.4 
8.8 
8.3 
8.0 
8.2 
8.2 
8.2 
8.2 
8.0 
8.0 
8.0 
6.6 
8.2 
6.0 

(*) 
7.6 
7.6 
5.7 
7.7 
7.7 
7.5 
7.5 
7.5 
7.4 
5.3 
6.2 

(*) 


6.6 
6.8 
6.6 
6.5 
6.7 
6.4 
6.6 
6.8 
6.8 


88.58 
182.02 
(*) 
(*) 

118.07 
C) 
(*) 
(*) 
(*) 
(*) 
153.56 

8 

188.79 
639.50 
(*) 

47462 
215.74 
158.22 
166.77 
769.66 
(*) 
(*) 
28.64 
194.81 
(*) 

1,349.65 
1,011.18 
1,002.40 
1,015.91 

986.62 
1,018.84 
1,020.60 
1,060.79 
1,038.47 
1, 021. 19 
1,126.85 
1, 130. 69 
1,171.99 
1, 135. 15 
1,129.63 
1, 166. 34 
1, 193. 11 
1, 197. 31 
1, 201. 29 
1,110.48 
1,211.79 
1,192.14 
1,164.18 
1, 287. 81 
1, 181. 26 
1,179.72 
1, 161. 10 
1, 311. 66 
1,177.15 
1,165.81 

(*) 
1,248.54 
1, 248. 54 
1, 107. 39 
1,146.31 
1, 154. 02 
1, 1£1. 53 
1,091.58 
1,096.62 
1,096.56 
1, 107. 39 
1, 146. 05 

(*) 
1,133.53 
1, 164. 15 
1,171.60 
1,101.77 
1, 137. 10 
1,113.47 
1,123.93 
1,161.06 
1,163.78 


*  Not  known. 
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Name. 

Length. 

Breadth. 

Depth. 

Groaa 
tonnage. 

80 

Fm*. 

227.7 
226.6 
226.0 
226.0 
226.0 
•226.4 
225.5 
226.0 
226.0 
227.7 
216.7 
202.7 
216.8 
228.0 
228.0 
228.4 
227.7 
225.5 
288.4 
226.0 
228.6 
225.0 
225.0 
225.0 
225.0 
227.8 
227.8 
227.7 
202.0 
(*) 
(*) 
(*) 

8 

H 
8 

(*) 
(*) 

8 

Fut. 
36.2 
36.0 
36.0 
36.0 
36.0 
36.0 
86.0 
86.6 
36.4 
36.4 
36.0 
35.0 
36.0 
37.0 
36.6 
37.0 
37.0 
36.5 
36.4 
86.8 
86.6 
35.0 
85.0 
36.0 
36.0 
81.2 
31.2 
86.6 
35.6 

<:l 

<* 
(*) 
(*) 

8 
8 
8 

(*) 
(*) 
(*) 
(*) 

FuL 
6.8 
6.6 
6.8 
6.6 
6.6 
6.7 
6.6 
6.6 
8,2 
8.0 
7.9 
7.6 
8.0 
8.2 
8.4 
7.8 
7.2 
8.1 
8.8 
8.2 
9.0 
5.3 
5.3 
6.6 
6.6 
6.0 
6.0 
6.6 
6.2 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

1 

i 

1,144.18 
1,118.74 

81 

82 

1, 10L 11 

83 

1, 105. 29 

84 

1,101.63 

85 

1,102.45 

80 

1,127.97 
1,123.99 
1,202.23 
1,174.62 
1,079.81 

87 

88 

89...,. 

90.... 

91 

998.98 

92 

1,154.49 

93 

1, 21&  76 

94 

1,221.57 

95 

1,220.91 

96 

1,220.60 

97 

1,185.64 

1,237.12 

99 

1, 141. 80 

1, 274. 81 

101 

860.81 

860.31 

103 

835,31 

835.31 

105 

1,007.27 
1,012.53 

WIlllftTO  G«Hon  ,  ■  ,  ,                                

1,262;  01 
348.15 

"Wash.  Honshall 

(*) 

W.C.Mahan 

Wood 

128.10 

(*) 

No.  23 

*> 
(*) 

32 * 

8 

8 

35 

38 

44 

r 

45 

u 

Yantie 

*  Not  known. 
LUt  of  9COW8  that  arrived  at  St.  Louis  during  the  year  1890. 


Name. 


Length.    Breadth.    Depth. 


Gross 


FmL 


Barrett  No.  86 

Charlie 

Emma  Wilson ? 

Geese 

J.Floweree 

J.  Bowers 

JoyBrothers  (7  in  all,  known  by  numbers) 

J.  Walton  &  Go's.  (127  in  all,  known  by  numbers)  . 

Little  Dan 

Matt 

Matt  No.  2 

McCormick  No.  8 , 

ReneMcCready 

K.  G.Terrell , 

Saltaman,  Nos.  1  and  2 

Sitka 

Snow 

St.  Croix 

Ukon 

V.W.Floweree 

Whltne 

W.  H.  Brown's  Sons  (24  in  all,  known  by  numbers) 
Zero 


200 


200 


846 
C) 
C> 

8 
<*> 


8 
8 

28.8 

8 


8 


<*) 
(*) 

o 

414.69 
568.71 

H 

8 

W 

<*) 

n 
H 

(*) 
1 


i 


8 

414.69 

n 
Q 

<•> 


'Not  known. 
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IMPROVEMENT  OP  HARBOR  AT  ST.  LOUIS,  MISSOURI. 

The  river  and  harbor  act  of  1888  contained  a  provision  calling  for  an 
examination  and  estimate  for  the  improvement  of  St.  Louis  Harbor.  A 
report  was  submitted  from  this  office  under  date  of  December  22, 1888, 
for  the  improvement  of  the  harbor  at  an  estimated  cost  of  $182,000.  It 
was  recommended  that  this  amount  be  expended  in  the  portion  of  the 
harbor  below  Bissells  Point  and  above  the  Eads  Bridge.  In  the  river 
and  harbor  act  of  September  19, 1890,  the  above  amount,  $182,000,  was 
appropriated  for  "improving  the  harbor  at  St.  Louis,  Mo." 

The  approved  project  consisted  in  a  contraction  of  the  width  of  the 
river  by  hurdles  for  a  distance  of  13,000  feet  to  an  average  width  of 
2,000  feet,  in  order  to  remove  some  trouble  due.  to  middle  bars,  which 
interfered  with  navigation. 

Appropriations  for  the  improvement  of  St.  Louis  Harbor  had  been 
made  as  far  back  as  1836,  and  a  longitudinal  stone  dike  was  built  at 
that  time  near  the  head  of  the  present  works  by  Capt  B.  E.  Lee.  Corps 
of  Engineers.  Other  work  done  by  the  United  States  consisted  in  the 
building  of  stone  dikes  normal  to  the  current,  in  the  closing  of  Gahokia 
Chute,  and  the  revetment  and  protection  of  the  bank  in  Sawyer  Bend. 

Work  under  the  present  project  was  begun  on  March  13, 1891,  and 
completed  as  far  as  practicable  on  June  9, 1891.  The  work  consisted  in 
the  construction  of  11  hurdles  varying  in  length  from  325  to  2,075  feet, 
the  total  length  of  hurdle  constructed  being  12,400  linear  feet.  The 
hurdles  are  numbered  from  the  upper  part  of  the  work  downstream. 
Hurdle  No.  5  was  omitted,  owing  to  the  fact  that  it  would  have  inter- 
fered with  the  ferry  landing,  and  a  portion  of  No.  8,  the  outer  end,  was 
left  incomplete,  owing  to  the  depth  of  water.  No.  5  will  be  built  and 
No.  8  completed  during  this  working  season. 

No  special  difficulty,  except  deep  water,  was  encountered.  At  the 
beginning  of  the  work  some  interference  from  drift  was  met  with,  but 
by  sinking  what  had  accumulated  above  Hurdles  1  and  2  this  was  over- 
come and  the  sunken  drift  served  the  purpose  of  wattling. 

The  work  has  been  in  position  too  short  a  time  to  form  an  idea  of  its 
effect,  but  it  will  undoubtedly  be  of  great  benefit  to  this  portion  of  the 
•  harbor. 

This  is  one  of  the  few  cases  in  which  the  amount  asked  for  in  a  pre- 
liminary estimate  has  been  appropriated,  and  the  advantage  of  this 
method  of  appropriating  is  shown  by  the  immediate  completion  of  the 
work,  thus  avoiding  the  losses  and  unsatisfactory  results  of  incomplete 
work. 

The  amount  expended  up  to  June  30,  1891,  including  outstanding 
liabilities,  was  aboujk  $130,000,  leaving  a  balance  of  about  $50,000  avail- 
able for  completing  the  work  and  any  extension  or  repairs  which  may 
become  necessary  in  the  future.  No  further  appropriation  for  this 
estimate  is  needed. 

The  material  used  in  the  work  was  purchased  in  connection  with  that 
for  improvement  of  Mississippi  River  between  Illinois  and  Ohio  rivers, 
full  details  of  which  are  given  in  the  report  on  that  work. 

A  portion  of  the  repairs  to  the  plant  belonging  to  the  improvement 
of  the  Mississippi  River  which  was  used  on  this  work  was  paid  for 
from  this  appropriation  and  five  new-model  barges  were  contracted  for, 
but  had  not  been  finished  at  the  close  of  the  year,  this  being  authorized 
by  approved  project  of  September  30, 1890. 
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There  axe  submitted  herewith  the  reports  of  Mr.  D.  M.  Currie,  assist- 
ant engineer,  and  Mr.  John  O.  Hollnan;  also  plate  m,  by  reference  to 
which  all  details  and  particulars  can  be  obtained. 

The  commercial  statistics  will  be  found  in  the  report  on  improvement 
of  Mississippi  Eiver  between  Illinois  and  Ohio  rivers. 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $182, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year 1 109, 303. 77 

July  1, 1891,  balance  unexpended 72,096.23 

July  1, 1891,  outstanding  liabilities $41.06 

July  1, 1891,  amount  covered  by  uncompleted  contracts 20, 892. 17 

20,933.23 

July  1, 1891,  balance  available 51,763.00 


REPORT  OF  MR.   D.   M.   CURRIE,   ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  June  SO,  1891. 

Major  :  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
the  harbor  of  St.  Louis,  Mo.,  for  the  fiscal  year  ending  June  30,  1891,  and  to  trans- 
mit the  report  of  Mr.  John  O.  Holman,  superintendent  in  local  charge,  which  is  in- 
tended to  form  part  of  it. 

This  work  consists  of  a  series  of  hurdles  numbered  1  to  12,  as  shown  on  the  ac- 
companying sketch.  No.  5  and  430  feet  of  the  river  end  of  No.  8  were  not  built. 
The  others  aggregate  12,400  feet,  and  were  finished,  with  the  exception  of  wattling. 
This  was  placed  to  the  stage  of  12  feet  above  low-water  on  Nos.  9  to  12,  and  drift 
was  sunk  on  Nos.  1  to  4,  which  sufficiently  checked  the  flow  of  water. 

Reference  is  made  to  the  accompanying  report  of  Mr.  Holman  for  further  details. 

PROCURING  MATERIAL. 

Brush. — Brush  was  procured  by  hired  labor  by  a  party  organized  under  the  local 
supervision  of  Mr.  C.  D.  Lamb,  whose  report  is  transmitted  with  that  of  operations 
for  the  general  improvement  or  the  Mississippi  River  between  the  Illinois  and  Ohio 
rivers,  to  which  reference  is  made  for  details. 
Piles. — Piles  were  procured  by  contract,  delivered  at  the  work. 
Stone. — Stone  was  procured  by  contract,  delivered  on  Government  barges  at  Graf- 
ton, 111. 

Other  material  was  procured  by  contract,  delivered  at  the  supply  depot,  foot  of 
Arsenal  street,  when  needed  in  large  quantities,  and  by  purchase  when  only  small 
qu  a  n t i  t i es  w ere  req  u  ire rl . 

The  steamer  Genera!  Gitlmore  and  other  plant  belonging  to  general  improvement  of 
this  section  of  the  river  was  used  in  connection  with  this  work. 
Very  respectfully,  your  obedient  servant, 

D.  M.  Cukrik, 
Assistant  Engineer. 
Maj.  A.  M.  Miller, 

Corps  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  JOHN  O.  HOLMAN,   SUPERINTENDENT. 

St.  Louis,  Mo.,  June  SO,  1891. 

Major:  I  have  the  honor  to  submit  the  following  report  of  the  operations  for  im- 
proving the  harbor  at  St.  Louis,  Mo.,  for  the  fiscal  year  ending  June  30,  1891. 

The  project  consists  of  12  hurdles  on  the  Illinois  side,  between  the  east  ap- 
proach of  the  Merchants'  Bridge  and  the  head  of  Bloody  Island.  The  hurdles  are 
spaced  1,000  feet  apart  perpendicular  to  the  new  river  or  shore  line,  which  reduces 
the  river  to  a  width  of  1,700  feet  at  Ko.  X,  the  upper  hurdle,  and  2,200  feet  at  No.  12, 
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A  survey  to  locate  the  hurdles  was  made  in  February,  shortly  after  the  construc- 
tion work  was  placed  in  my  charge. 

Field  work  was  begun  March  13,  and  continued  without  interruption  until  the 
close  of  the  spring  season,  June  9.  During  that  period  of  nearly  3  months  all  of 
the  hurdles  were  completed  with  the  exception  of  No.  5,  which  was  omitted  for  the 
time  being,  to  preserve  a  landing  at  Venice,  and  the  river  end  of  No.  8,  where  the 
water  was  too  deep  for  favorable  construction. 

The  length  and  work  performed  on  each  hurdle  is  given  in  the  following  table: 

Table  of  work  done. 


Hurdle  number. 

Con- 
structed. 

Piles. 

Driven 
depth. 

String- 
en. 

Mattress. 

Revet- 
ment. 

Wattling. 

1 

Linemrtt. 
750 
325 
490 
850 

No. 
261 
226 
358 
527 

Feet. 
4,715 
3,492 
5,417 
8,118 

No. 
39 
45 
85 
103 

Sq./eet. 
60,425 
52,545 
103,350 
79,150 

10,000 
10,000 
1,600 

Sq./eet. 

3 

4 

5    

6 

1,060 
1,270 
1,280 
1,000 
2,075 
1,600 
800 

520 
633 
560 
828 
823 
547 
299 

8,222 
10,076 

9,290 
12,409 
12,403 

8,218 

4,629 

104 
136 
118 
165 
146 
86 
66 

88,800 
101,200 

88,350 
130,700 
142,075 
111,200 

56,600 

8,150 
10,000 
4,000 
2,500 
4,000 
6,800 
4,000 

7 

8 : 

. 

0 

11,670 

10 

9,530 

11 

9,350 

]2 

6,200 

Total .' 

12,400 

5,591 

86,989 

1,093 

1,014,396 

67,130 

36,750 

The  form  of  hurdle  and  method  of  construction  were  not  changed.    Two  rows  of 

?iles  were  driven  in  each  hurdle,  20  to  27  feet  apart,  according  to  the  depth  of  water, 
he  piles  in  the  upper  or  drift  row  were  driven  6  feet  apart,  the  tops  pulled  to- 
gether With  a  longitudinal  stringer  bolted  to  them  on  tne  downstream  side  not 
lower  than  the  20-foot  stage.  The  brace  pile  was  then  driven  6  or  8  feet  below, 
pulled  over  to  the  stringer  and  bolted  to  it,  forming  a  clump  of  3  piles  every  12  feet. 
The  hurdle  row  was  driven  after  the  mattress  was  sunk,  the  piles  spaced  6  feet  apart, 
with  the  stringer  on  the  up-stream  side,  to  which  were  bolted  the  brace  piles  driven 
every  12  feet.  The  hurdle  was  strengthened  by  cross  stringers  placed  at  varying 
intervals  from  the  shore  to  the  river  end. 

With  the  river  at  an  18-foot  stage  or  lower  the  drift-row  piles  were  carried  to  the 
25-foot  stage,  the  stringer  and  hurdle  piles  to  the  20-foot  stage,  changing  with  the 
river  when  above  that  stage. 

For  a  length  of  400  feet  at  the  shore  ends  of  Nob.  1,  9,  and  11,  and  700  feet  of  No. 
10,  only  the  hurdle  row  was  driven,  the  depth  of  water  not  requiring  the  drift  row. 

A  woven  mattress  of  brush,  65  feet  in  width,  was  placed  below  the  drift  row.  At 
the  river  end  of  No.  3  and  the  shore  end  of  No.  8  it  was  80  feet  in  width.  A  protec- 
tion mattress  for  the  shore  end  was  placed  on  Nob.  1.  2,  3,  6,  and  7.  They  were  made 
200  feet  long  by  80  feet  in  width,  half  above  and  half  below  the  hurdle  row.  A  T- 
head  mattress  was  placed  just  outside  of  the  river  line  on  Nos.  3  to  12  to  protect  the 
river  ends  from  scour.  These  mattresses  were  90  feet  in  length  by  80  feet  in  width, 
with  the  upper  edge  20  feet  above  the  line  of  the  drift  row. 

Riprap  was  placed  at  the  shore  end  of  all  the  hurdles  to  protect  them  from  scour 
during  a  high  stage  of  the  river,  the  extent  of  revetment  placed  varying  from  3,100 
to  11,080  square  feet,  according  to  the  nature  of  the  bank  protected. 

On  the  lower  hurdles,  Nos.  9  to  12,  the  current  was  checked  by  a  wattling  mattress 
placed  against  the  hurdle-row  piles.  These  mattresses  were  made  in  lengths  of  about 
200  feet,  the  width  varying  with  the  depth  of  water,  so  that  when  placed  in  an  up- 
right position  the  upper  edge  would  be  at  the  12-foot  stage.  On  the  upper  hurdles, 
Nos.  1  to  4,  the  current  was  greatly  checked  by  sinking  the  drift  wood  collected 
above  them. 

Only  a  few  of  the  foremen  and  enough  laborers  to  take  care  of  the  plant  in  rainy 
weather  were  subsisted.  The  maximum  number  of  persons  employed  was  470,  dur- 
ing the  latter  part  of  April. 

A  sketch  of  the  locality  accompanying  this  report  shows  the  location  of  the  work 
done. 

Very  respectfully,  your  obedient  servant} 

John  O.  Holman, 

Superintendent. 

Maj.  A.  M.  Miller, 

.  CorpB  of  Engineers,  U.  8.  A* 
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Y4. 

IMPROVEMENT  OP  GASCONADE  RIVER,  MISSOURI. 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
structions to  navigation  in  the  shape  of  leaning  timber,  snags,  stumps, 
etc.,  and  the  construction  of  low  wing-dams,  to  facilitate  the  passage  of 
boats  over  the  shoals  during  low  stages  of  water. 

The  work  was  begun  in  1880,  and  has  been  continued  when  funds 
were  available  up  to  the  present  time. 

As  the  money  appropriated  for  this  work  was  not  available  until  late 
in  the  fall,  it  was  impossible  to  do  any  work  during  the  low-water  sea- 
son, and  operations  were  postponed  until  the  following  year.  Up  to 
the  close  of  the  fiscal  year  a  suitable  stage  had  not  been  obtained,  con- 
sequently but  little  work  was  done,  and  that  consisted  in  the  repair  of 
plant  and  in  obtaining  a  supply  of  brush,  stone,  and  timber  to  be  used 
in  raising  the  crest  of  dam  at  Pryor's  Mill.  A  small  force  was  employed 
in  quarrying  stone  and  procured  276  cubic  yards,  which  was  placed 
ready  for  depositing  in  Pryort  Dam  when  the  stage  of  water  will  admit 
of  the  work. 

The  details  of  the  season's  operations  are  shown  in  the  report  of  as- 
sistant, Mr.  J.  W.  Beaman,  which  is  forwarded  herewith  and  to  which 
attention  is  invited. 

The  work  has  been  of  great  benefit  to  navigation  of  the  river,  espec- 
ially to  the  rafting  interests,  and  the  river  is  now  in  fairly  good  navi- 
gable condition  from  the  mouth  to  Indian  Ford. 

No  work  has  been  done  on  the  stretch  of  river  extending  from  Indian 
Ford  to  Arlington,  and  which  is  in  poor  condition  owing  to  leaning  tim- 
ber and  snags.  A  large  portion  of  the  railway  ties,  and  some  steam- 
boat commerce,  pass  over  this  portion,  and  it  would  therefore  seem  desir- 
able to  remove  these  obstructions. 

There  are  also  a  number  of  shoals  between  the  mouth  and  Indian 
Ford  which  need  contraction  works.    At  the  shoals  where  such  works 
have  been  placed  the  conditions  have  been  so  much  improved  that  it " 
would  seem  to  warrant  a  reasonable  expenditure  for  similar  works  at 
other  localities. 

With  the  funds  now  on  hand  it  is  proposed  to  raise  the  dam  at  Pryors 
Mill  and  remove  obstructions  as  far  as  they  will  admit.  With  the  appro- 
priation asked  for  fiscal  year  ending  June  30, 1893,  it  is  proposed  to 
clear  the  river  of  obstructions  above  Indian  Ford  and  construct  con- 
traction works  at  such  shoals  as  may  seem  most  advisable. 

The  estimated  cost  of  this  improvement  was  $50,000,  and  the  former 
.  appropriations  are — 


By  act  of— 

June  14,  1880 $5,000 

March  3, 1881 10,000 

August  2, 1882 10,000 

July  5,  1884 , 5,000 


By  act  of— 

August  5, 1886 : $7,500 

August  11, 1888 5,000 

September  19,  1890 4,000 


Money  statement. 

July  1, 1890,  balance  unexpended $427. 65 

Amount  appropriated  by  act  approved  September  19, 1890 4, 000. 00 

4,427.65 
543.61 


Jaue  30,  1891,  amount  expended  during  fiscal  year 

July  1, 1891,  balance  unexpended 3,884.04 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1893    10, 000. 00 
<  Submitted  in  compliance  with  requirements  m  section*  2  of  river  and   . 
(     harbor  acts  of  1866  and  1867. 
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REPORT  OF  Mtf.  J.  W.  BEAMAJff,  AS8I8TANT  ENGINEER. 

Jefferson  City,  Mo.,  June  SO,  1891. 

Major  :  I  have  the  honor  to  Bubmit  the  following  report  npon  the  improvement  of 
the  Gasconade  River,  Missouri,  for  the  fiscal  year  ending  June  30,  1891. 

After  the  plant  used  in  the  snagging  operations  during  the  latter  part  of  June  cTf 
the  last  fiscal  year  had  been  returned  to  Gasconade  City,  two  men  were  employed 
in  its  repair  from  July  1  until  August  14.  Upon  the  latter  date,  the  plant  having 
been  repaired,  it  was  placed  in  charge  of  a  watchman  and  the  repairing  force  was 
discharged.  . 

On  May  4.  in  accordance  with  verbal  instructions  preparations  were  made  to  put 
flatboat  and  tools  in  order  for  work  projected  at  Pryor*B  Mill.  In  this  work  two  men 
were  occupied  until  May  16. 

On  this  date  the  improvement  plant  in  charge  of  two  men  was  taken  in  tow  by 
boat  Jumbo  and.  towed  to  the  foot  of  Pryor*s  Island.  The  work  of  quarrying  rock 
commenced  May  18  and  continued  up  to  the  26th  of  June.  During  this  time  276 
cubic  yards  of  rook  was  quarried  and  placed  ready  for  depositing  in'Pryor's  dam 
when  the  stage  of  water  will  admit  of  the  same.  m 

When  the  water,  which  is  now  about  2£  feet  deep  on  the  crest  of  the  dam,  shall 
have  fallen  somewhat  the  dam  at  Pryor's  Mill  will  be  repaired  by  placing  rock,  tim- 
ber, and  brush  where  needed,  so  as  to  raise  the  structure  not  to  exceed  18  inches 
above  the  present  height  of  clam.  With  this  addition  it  is  expected  that  sufficient 
water  will  be  deflected  into  the  left  chute  as  to  render  it  navigable  at  a  lower  stage 
of  the  river  than  under  the  present  condition  is  possible. 

Upon  the  completion  of  the  work  projected  at  Pryor  Mill,  other  portions  of  the 
Gasconade  River  will  require  the  employment  of  a  small  party  in  snagging  and 
other  work  until  the  close  of  the  working  season  in  November  next. 

Attention  has  been  called  by  the  Hermann  Ferry  and  Packet  Company  to  the  con- 
dition of  the  river  channel  and  banks  above  Indian  Ford  and  below  Arlington. 
Nothing  has  ever  been  done  by  the  Government  to*  improve  the  river  above  Indian 
Ford,  which  is  78  miles  above  the  mouth. 

A  large  part  of  the  railway  ties  rafted,  and  some  steamboat  commerce,  pass  over 
this  upper  river:  it  is  therefore  desirable  that  the  overhanging  trees  be  removed 
from  the  channel  bankB  and  that  the  snags  be  removed  from  the  channel  way  so 
that  those  interested  may  be  protected. 

The  present  high  water  will  probably  deposit  snags  in  the  channel  and  so  under- 
mine the  banks  in  the  bends  as  to  cause  some  needed  work  of  removal  of  snags  from 
the  shoals  and  overhanging  trees  from  the  banks,  along  the  whole  course  of  the  river, 
during  the  next  low-water  season. 

A  number  of  shoals  between  the  mouth  of  the  river  and  Indian  Ford  need  con- 
traction works  as  soon  as  there  is  sufficient  money  available  for  their  construction. 
The  three  shoals  where  such  works  have  been  placed  show  Buoh  an  improved  condi- 
tion of  channel  depth  as  to  warrant  a  reasonable  expenditure  of  money  for  like 
works  at  other  shoals  where  the  channel  way  has  become  so  wide  as  to  render  its 
navigation  difficult  at  the  lower  stages  of  the  river. 

For  snagging  operations  and  contraction  works  upon  the  hundred  miles  of  river 
below  Arlington,  $15,000  could  be  expended  to  advantage. 

The  statistics  which  accompany  this  report  indicate  a  healthful  condition  of  river 
trade,  which  should  be  protected  and  fostered. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Beaman, 

Maj.  A.  M.  Miller,  Assistant  Engineer. 

Corps  of  Engineers,  U.  8.  A. 


COMMERCIAL  8TATI8TIC8,   GASCONADE  RIVER,  MISSOURI. 


Article* 


Hoy,  grain,  flour,  seeds,  etc 

Lumber,  logs,  wood,  railway  ties,  etc 

Livestock 

Produce 

8alt 

Iron,  nails,  etc 

Farm  machinery 

General  merchandise 

Total 

Increase  1891  over  1890  equals  2,426  tons. 
ENG  91 133 


27, 511 
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* 
List  of  steam-power  boats  engaged  in  commerce  on  Gasconade  JSiver  during  the  year  ending 

June  SO,  1891. 


Name. 

• 

Length. 

Breadth. 

Depth. 

Gross 
tonnage. 

Pin  Oak 

Feet. 
05.0 
86.6 
57.0 
85.0 

Feet. 

17.5 
24.0 
16.0 
18.0 

Feet. 
2.2 
8.0 

.    2.5 
8.0 

43.05 

Royal 

44.82 

Jumbo... 

25.00 

Fawn 

7a  00 

Y5- 

'      IMPROVEMENT  OP  OSAGE  RIVER,  MISSOURI. 

The  project  for  the  improvement  of  this  stream  has  consisted  in  the 
removal  of  obstructions  to  navigation,  such  as  snags  and  leaning  tim- 
ber, dredging  channels  through  shoal  places,  and  the  construction 
of  cross  and  wing  dams  to  concentrate  the  water  over  shoal  places. 
The  construction  of  a  lock  and  dam  near  the  mouth  was  also  authorized 
by  the  last  river  and  harbor  act. 

But  little  work  was  done  during  the  year,  owing  principally  to  the 
late  date  at  which  the  new  appropriation  became  available. 

The  worst  obstruction  to#navigation  during  the  year  was  at  Brenneke 
Shoal  where  the  low  water  *  caused  serious  trouble.  Several  attempts 
were  made  to  overcome  the  difficulty,  but  before  they  were  successful 
sudden  rises  in  the  river  rendered  further  efforts  unnecessary. 

A  personal  examination  of  this  river  from  the  mouth  to  Warsaw,  a 
distance  of  174  miles,  was  made  in  March,  1891.  The  river  was  found 
to  be  in  good  navigable  condition  and  but  few  obstructions  were  observed 
in  the  channel.  Above  Tuscumbia  the  banks  are  covered  with  over- 
hanging trees  which  should  be  removed.  There  is  but  little  naviga- 
tion of  the  river  above  Tuscumbia  by  large  boats,  so  that  a  large  ex- 
penditure for  the  improvement  of  this  portion  of  the  river  would  not 
be  warranted. 

A  report  on  proposed  location  of  lock  and  dam  on  this  river,  near  its 
mouth,  with  estimate  of  cost,  also  tracing  showing  plan,  elevation,  and 
sections,  was  forwarded  during  the  year. 

The  general  dimensions  of  the  lock  proposed  are  as  follows: 

Total  length feet..  339* 

Width ; do...    50 

Miter  sill  to  miter  sUl do*...  275 

Spring  of  arch  to  head  of  lower  recess do...  240 

Lift do...      8* 

This  lock  will  conveniently  pass  a  boat  240  feet  in  length  over  all 
and  48  feet  in  breadth  over  all,  thus  being  of  ample  size  to  accommodate 
any  boat  navigating  the  river. 

The  proposed  dam  is  800  feet  long. 

The  effect  of  this  lock  and  dam  will  be  to  give  an  uninterrupted 
channel  of  4  feet  for  the  whole  year  from  the  mouth  to  Dixon  Shoal,  a 
distance  of  20  miles. 

The  estimated  cost  of  the  lock  and  dam  is  as  follows: 

Lock $141,139.29 

Dam 26>582.52 

Land  and  keeper's  dwelling 2,500.00 

Engineering  and  contingencies 17,022.19 

Total 187,244.00 
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Estimates  are  being  prepared  of  the  cost  of  a  series  of  locks  and  dams 
designed  to  give  depths  of  4  feet  and  6  feet,  respectively,  for  navigation 
in  this  river. 

Gauges  were  established  at  Osage  City  and  Brenneke  Shoal,  and  a 
series  of  discharge  observations  were  comineuce4  at  the  latter  locality. 

The  details  of  the  work  are  given  in  the  report  of  Mr.  J.  W.  Beaman, 
assistant  engineer^  forwarded  herewith.  - 

The  readings  of  the  gauge  at  Tuscumbia  were  kept  up  during  the 
year,  and  are  given  in  the  accompanying  table. 

The  work  done  has  been  of  great  benefit  to  the  navigation  of  the 
river,  rendering  it  safer  and  also  enabling  steamboats  to  navigate  it  at 
lower  stages  of  water  than  formerly,  and  tending  to  prolong  the  boating 
seasons. 

During  the  coming  season  it  is  proposed  to  expend  the  amount  ap- 
propriated for  snagging  in  the  last  river  and  harbor  act  in  that  manner, 
and  of  the  amount  appropriated  for  lock  and  dam  as  much  as  may  be 
necessary  for  gauging  the  river  and  acquiring  the  land  required,  the 
remainder  to  be  retained  until  further  appropriations  amount  to  the 
estimated  cost  of  lock,  or  $140,000. 

Of  the  amount  asked  for  fiscal  year  ending  June  30, 1893,  it  is  pro- 
posed to  expend  $10,000  in  removing  obstructions,  dredging,  and  build- 
ing wing  dams  when  found  necessary,  and  $100,000  in  constructing 
lock. 

The  former  appropriations  are: 

By  act  of—  I  By  act  of— 

March  3, 1871 ; $25,000  June  14,  1880 $30,000 

June  10,  1872 25,000  »  March  3, 1881 20,000 

March  3, 1873 25,000  I  August  5, 1886 10,000 

June  23,  1874 25,000  j  August  11, 1888 5,000 

June  18,  1878 20,000  i  September  19,  1890 55,000 

March2,1879 20,000  \ 

Money  statement. 

July  1,  1890,  balance  unexpended $2,531.40 

Amount  appropriated  by  act  approved  September  19,  1890 55, 000. 00 

57,531.40 
June  30, 1891,  amount  expended  during  fiscal  year 3, 460. 87 

July  1,  1891,  balance  unexpended 54,070.53 

July  1,  1891,  outstanding  liabilities 20.67 

July  1,  1891,  balance  available 54,049.86 

{Amount  (estimated)  required  for  completion  of  lock  and  dam 137, 244. 00 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1&)3  110, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BXPORT  OF  MR.  J.  W.  BEAMAN,  ASSISTANT  ENGINEER. 

Jefferson  City,  Mo.,  June  SO,  1891. 
Major  :  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
the  Osage  River,  Missouri  and  Kansas,  for  the  fiscal  year  ending  June  30, 1891 : 
No  river  improvement  work  proper  nas  been  done  upon  the  Osage  River  since  the 
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In  October,  1800,  there  was  such  a  shallow  depth  of  water  over  Brenneke  Shoal  as 
to  occasion  serious  trouble  and  loss  to  the  Missouri  and  Osage  River  Packet  Line,  and 
the  attention  of  your  office  was  called  to  the  matter.  After  much  difficulty  experi- 
enced in  the  effort  to  secure  men  and  teams  to  work  in  the  cold  water,  three  men  and 
two  teams  began  work  November  10.  In  former  years  gravel  deposits  have  been 
removed  from  the  channel  wav  by  road  scrapers  drawn  by  horses  or  mules.  The  same 
plan  was  tried  at  Brenneke  Shoal.  It  was  found,  however,  upon  driving  the  teams 
upon  the  shoal  that  they  mired  to  their  bodies,  rendering  work  impossible,  and  the 
attempt  was  abandoned  and  the  men  were  discharged  November  12.  A  rise  in  the 
river  a  few  days  later  relieved  the  difficulty. 

In  January  the  water  was  again  so  low  that  Capt.  R.  M.  Marshall,  of  the  Missouri 
and  Osage  River  Packet  Line,  by  letter  of  January  17,  called  attention  of  your  office 
to  the  grounding  of  one  of  their  Bteamboats  on  the  shoal,  and  a  request  for  some  re- 
lief was  made.  Arrangements  were  then  made  with  the  Missouri  and  Osage  River 
Line  to  remove  the  deposit  with  one  of  their  steamboats.  Before  the  company  had 
perfected  its  preparations  to  begin  work  a  rise  in  the  river  again  relieved  the  diffi- 
culty. 

Again  in  March  the  water  was  so  low  as  to  cause  the  grounding  of  a  barge  loaded 
with  gravel,  which  was  taken  over  the  shoal  after  a  delay  of  24  hours. 

On  March  21  there  was  a  rise  from  backwater  from  the  Missouri,  followed  by  a 
head  rise,  since  which  date  there  has  been  an  excellent  boating  stage  for  the  smaller 
~       ►  River  boats  and  for  most  of  the  time  for  boats  of  the  Bize  of  the  Helena  and 


Between  March  24  and  27  an  examination  of  the  river  was  made  from  its  mouth  to 
Warsaw,  a  distance  of  174  miles.  In  this  examination,  which  was  made  under  your 
immediate  personal  direction,  the  steamer  Helena  was  utilized.  The  river  was  found 
to  be  in  good  navigable  condition  throughout  the  whole  distance  passed  over.  The 
stage  of  water  as  indicated  by  the  gauge  at  Osage  City  was  -8  feet  above  standard 
low  water  on  March  27. 

There  has  been  no  improvement  work  done  upon  the  river  above  Tuscumbia  since 
1883.  As  a  consequence  the  banks  are  covered  in  places  with  overhanging  trees 
which  Bhould  be  removed  in  order  to  make  navigation  more  safe  for  the  larger  river 
boats :  still  there  is  very  little  navigation  of  the  river  by  large  boats  above  Tnscumbia, 
and  the  necessities  of  commerce  would  not  warrant  a  very  large  outlay  of  money  in 
the  improvement  of  this  upper  portion  of  the  river. 

At  a  few  points  below  Tuscumbia  there  are  upon  the  banks  some  overhanging  trees. 

At  Moore  Flats  and  Hoskins  Shoal  on  March  24  there  were  a  few  stumps  and  snags 
lying  in  the  channel  way,  which  should  be  removed  if  still  there  at  the  next  low 
.water. 

The  chief  river  obstruction  as  developed  by  the  examination  and  previous  com- 
plaint is  the  gravel  deposit  at  Brenneke  Shoal.    This  deposit  will  cease  to  be 
an  obstruction  as  soon  as  the  lock  and  dam  projected  has  been  completed  at  the  foot  - 
of  the  shoal. 

Upon  November  24,  in  accordance  with  your  letter  of  instructions  of  November 
20,  I  proceeded  to  Louisville,  Ky.{  and  afterwards  to  Mt.  Carmel,  111.,  and  at 
thesepoints  obtained  working  drawings  of  the  lock  and  dam  under  construction  in 
the  Wabash  River  near  Mt.  Carmel.  In  this  work  I  was  engaged  until  Decem- 
ber 24,  when  I  returned  to  my  station  at  Jefferson  City.  A  complete  set  of  working 
drawings  were  obtained  and  duly  transmitted  to  your  office  on  December  31. 

In  accordance  with  verbal  instructions  npon  April  1  a  small  force  was  employed 
to  repair  and  launch  the  flatboats  at  Lisle  Town  Landing,  and  in  moving  the  Osage 
River  improvement  plant  to  Brenneke  Shoal.  At  this  point  a  gauge  was  established 
and  a  base  line  surveyed,  and  observations  commenced  for  the  determination  of 
river  discharge.  These  observations  have  continued  np  to  the  close  of  the  year,  and 
will  continue  until  the  lowest  stages  of  the  river  have  been  observed. 

In  March  the  gauge  at  Osage  City  was  repaired  and  an  observer  was  appointed 
who  has  kept  a  record  of  the  gauge  readings  at  8  a.  m.  daily  since  March  5. 

In  conclusion  it  may  be  stated  that  $5,000  will  be  sufficient  to  keep  the  river  in 
good  navigable  condition  during  the  next  2  years.  Ample  provision  should  be 
made  so  that  the  projected  lock  and  dam  at  the  foot  of  Brenneke  Shoal  may  be  com- 
pleted at  the  earliest  practicable  day. 

Very  respectfully,  your  obedient  servant, 

J,  W.  Beaman, 
'  Assistant  Engineer, 

MaJ.  A.  M.  Miller, 

Corp*  of  Engineer  $ t  V*  8*  A* 
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Record  of  gauge  at  Tusoumbia,  Mo.,  for  fecal  year  ending  June  SO,  1891. 


Day. 


July. 


Sept. 


Oct 


Hot. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

6. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
2L 
25. 
2ft. 
27. 
28. 
29. 
30. 
31. 


L70 

LOO 

1.46 

1.35 

1.20 

1.10 

1.00 

.90 

.80 

.70 

.55 

.45 

.40 

.35 

.35 

.30 

.35 

.45 

2.65 

4.10 

3.80 

2.65 

445 

6.40 

455 

3.50 

2,70 

2.30 

1.96 

1.70 

1.50 


1.90 
L15 
1.00 
.90 
.75 
.65 
.55 
.50 
.45 
.60 
.45 
.35 
.35 
.80 
.25 
.20 


.80 
1.95 
2.10 
2.30 
3.90 
4.40 
8.75 
8.66 
460 
7.86 
6.30 
9.10 
186 


7.88 
5.80 
5.16 
486 
8.60 
2.50 
2.06 
1.96 
2.25 
2.70 
8.40 
3.25 
8.10 
8.00 
186 
166 
436 
6.40 
6.70 
6.80 
6.80 
7.26 
7.16 
6.60 
186 
180 
110 
8.66 
9.80 
110 


116 
7.00 
180 
106 
486 
6.40 
8.15 
9.70 
9.75 
120 
160 
6.30 
496 
460 
486 
446 
7.90 
10.05 
10.15 
10.10 
9.75 
180 
7.60 
110 
470 
416 
8.90 
8.70 
8.60 
180 
110 


186 
186 
160 
186 
126 
115 
110 
2.06 
116 
120 
170 
8.95 
460 
480 
495 
460 
4.75 
5.00 
140 
13.16 
1100 
1186 
1L40 
10.76 
10.06 
190 
7.66 
180 
140 
486 


480 
186 

165 
180 
115 
100 
190 
180 
170 
2.65 
156 
145 
186 
136 
140 
150 
170 
180 
180 
166 
140 
180 
120 
115 
110 
110 
105 
190 
170 
185 
166 


106 

480 
100 
175 
115 
106 
6.80 
5.95 
6.76 
6.20 
465 
440 
480 
450 
475 
480 
480 
100 
115 
126 
166 
170 
186 
190 
7.15 
186 
180 
165 
120 
490 
470 


466 

460 

446 

486 

480 

420 

440 

'440 

465 

6.90 

175 

146 

170 

100 

460 

426 

410 

186 

180 

150 

1176 

1170 

17.90 

1186 

1160 

1416 

1166 

1140 


11.00 

9.46 

7.60 

115 

166 

6.10 

475 

465 

480 

430 

420 

420 

425 

480 

450 

475 

460 

4.75 

180 

9.66 

11.10 

11.45 

11.40 

10.90 

10.70 

1125 

1116 

1126 

1170 

1120 

1166 


18.70 
1155 
1110 
12.40 
10.66 
160 
7.05 
125 
6.75 
7.10 
10.30 
11.25 
1120 
1140 
1120 
1150 
1175 
1466 
16.20 
15.16 
1125 
17.86 
20.20 
20.06 
19.10 
17.86 
1126 
1480 
1160 
1190 


11.46 
9.20 
9.80 
10.15 
9.20 
7.50 
6.75 
6.96 
186 
490 
460 
415 
8.90 
8.66 
140 
116 
8.15 
146 
476 
480 
486 
480 
426 
415 
195 
146 
170 
10.86 
1L40 
11.30 
1175 


190 
10.76 
1180 
1195 
1450 
19.70 
2110 
27.85 
27.00 
26.10 
2185 
1140 
17.16 
15.75 
1460 
13.65 
11.66 
1L55 
1180 
1195 
2160 
2460 
28.66 
XL  90 
19.70 
17.60 
1100 
1160 
1166 
1186 


COMMERCIAL  STATISTICS,  OSAGE  RIVER,  MISSOURI  AND  KANSAS. 


Articles. 


Fiscal  year  ending- 


Jane  30, 
1890. 


June  80, 
1891. 


Hay,  grain,  etc  ....» , 

Lumber,  loga,  railway  ties,  etc., 

Live  stock 

Salt 

Iron,  nails,  etc 

Barytes 

Produce , 

Farm  machinery 

General  merchandise 


Tons. 

14450 

65,549 

860 

262 

100 

1,200 


500 
1000 


Tons. 

4572 

87,698 

786 

778 

87 

1890 

218 


Total. 


74  9U 


2,100 


99,078 


List  of  steam-power  boats  engaged  in  commerce  on  Osage  River  during  ike  year  ending* 

June  SO,  1891. 


Name. 

Length. 

Breadth. 

Deptti. 

Gross 
tonnage. 

Benton 

Fut. 
197 
194 
127 

914 

90 

715 

80 

FseL 
28 
88 
20 
148 
18 
144 
16 

Ast. 
5 

45 
8 
8 
8 

18 
15 

89108 

Helena ............... 

85180 

John  R.  Hugo 

18188 

Frederick.. r. 

8150 

Edna 

80.85 

"Black  Piaimwd 

1140 

Annie  Dell ^ 

19.69 
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IMPROVEMENT  OF  KASKASKIA  RIVER,  ILLINOIS. 

The  improvement  of  this  stream  contemplates  the  removal  of  snags 
and  other  obstructions  from  the  channel  and  the  deepening  of  the  river 
over  the  shoals  and  bars  by  means  of  dredging  and  excavating  from  the 
month  to  the  Baldwin  Bridge. 

An  examination  and  survey  of  the  river,  with  a  view  to  its  improve- 
ment, was  made  in  1888,  and  the  first  appropriation  of  $6,000  was  con- 
tained in  the  river  and  harbor  act  of  September  19,  1890. 

As  the  low- water  season  had  passed  by  the  time  the  project  for  the 
expenditure  of  this  amount  was  approved  it  was  decided  to  postpone 
operations  until  the  low- water  season  of  the  coming  year,  so  that  no 
work  was  done  on  this  improvement  for  the  fiscal  year  ending  June  30, 
1891. 

With  the  amount  recommended  to  be  appropriated  for  the  fiscal  year 
ending  June  30, 1893,  it  is  proposed  to  complete  this  improvement  as 
contemplated.    The  estimated  cost  of  the  improvement  was  $10,600. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $6, 000. 00 

July  1,  1891,  balance  unexpended 6,000.00 


{Amount  (estimated)  required  for  completion  of  existing  project 4, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893      4, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  sots  of  1866  and  1867. 


COMMERCIAL  STATISTICS,   KASKASKIa  RIVER,   ILLINOIS,   1890. 

Tons. 

Coal .' .•. 60 

Cordwood  and  lumber 2.1U5 

Floor,  grain,  etc : 5,837 

Merchandise i 400 

Total 8,402 

List  of  steam-power  boats  engaged  in  commerce  on  Kaskaskia  River,  Illinois,  during  the 
year  ending  December  31,  1890. 


Name. 

Length. 

Breadth. 

Depth. 

Gross 
tonnage. 

Dolphin 

Feet. 
135.8 
60 

143.3 
100 
124 

Feet- 
22.8 
10 
26.3 
18 
22 

Feet. 
4.8 
3 
4.4 

4 
4.2 

156.16 

Little  Nick 

14.22 

Mary  M.  Michael 

234.44 

Nick  Saner 

09.27 

R.  A.  Speed 

210.13 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  DES  MOINES  RAPIDS 
AND  MOUTH  OF  ILLINOIS  RIVER. 


REPORT  OF  MAJOR  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENT. 

1.  Mississippi  River  between  Des  Moines  Rapids  and  mouth  of  Illinois  River. 

EXAMINATION. 

2.  Mississippi  River  at  Warsaw,  Illinois,  with  a  view  of  removing  bar. 


Zi. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  DES  MOINES  RAPIDS 
AND  MOUTH  OF  ILLINOIS  RIVER. 

United  States  Engineer  Office, 

Quincy,  •!&,  July  8, 1891. 

General:  The  following  report  of  operations  for  the  fiscal  year  end- 
ing Jane  30,  1891,  for  improving  Mississippi  River  between  the  Des 
Moines  Rapids  and  the  mouth  of  the  Illinois  River  is  respectfully  sub- 
mitted. The  year  began  with  a  good  stage  of  water  in  the  river  and 
with  a  balance  of  funds  on  hand  sufficient  to  justify  some  work  of  con- 
struction. 

Accordingly  it  was  decided  to  begin  the  works  of  improvement  de- 
signed for  Cottonwood  Reach,  2  to  5  miles  above  Quincy.  After  prep- 
arations were  made  and  material  gotten,  the  water  fell  so  that  it  was 
only  possible  to  put  in  shore  protections.  Two  pieces,  aggregating  1,660 
feet  in  length,  at  the  foot  of  Cottonwood  Island  and  consuming — 

Rock cubic  yards..     2,446.4 

Brush do...     1,417.2 

Total ." do...    3,862.6 

And  one  strip  of  2,600  feet  on  the  Illinois  shore  opposite  containing — 

Rock cubic  yards..     4,089.6 

Brush do...     2,328.0 

Total do...    6,417.6 

And  a  beginning  of  the  shore  protection  for  a  long  wing  dam  higher 
up,  taking — 

Rock cubic  yards..        190.7 

Brush do...  25.0 


Total do...        215.7 
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exhausted  the  appropriation  available,  and  work  closed.  In  all,  4,460 
feel  of  shore  protection  were  laid  during  the  season,  consuming  10,496 
cubic  yards  of  material.  This  is  less  than  2£  cubic  yards  to  the  run- 
ning foot,  and  less  than  our  usual  average,  but  it  stands  well,  holds 
the  bank,  and  appears  to  be  perfectly  satisfactory.  Complaint  was  made 
in  August  that  navigation  was  impeded,  although  the  gauge  read  not 
less  than  a  foot  higher  than  in  1889,  and  not  less  than  4  feet  depth  was 
found  over  the  shoalest  bars.  The  river  rose  slightly  in  September 
and  October,  and  no  difficulty  was  experienced.  At  no  time  was  one 
bar  markedly  worse  than  another.  To  complete  the  repairs  on  our 
fleet,  bids  were  invited  for  redecking  the  six  model  barges,  and  the  fol- 
lowing is  the  abstract  of  proposals: 

Jbsiravt  of  proposals  for  repairs   to  model  barges,  opened  at  2  p.  m.,  July  18,  1S90,  by 

Maj.  E.  H.  Ruffner. 


No. 

Name  and  address  of  bidder. 

Price. 

Remarks. 

1 

R    11    Hook  and  T.  S.  Adams,  Quincy,  Ul 

$5,910 

4,200 

R.9M 

742 

ft,  MO 

1 

J.  It.  Morgan,  Clint  on,  Iowa 

3 

4 

Accepted  and  contract  made. 
For  each,  for  two  or  three  barges. 

ry 

K  a  hike  Brothers,  Rock  Inland,  111 . 

o 

John  P.  Geisler,  Rock  Island,  111 

Mr.  Von  Hein  duly  completed  his  contract,  and  the  barges  are  now 
in  excellent  condition.  To  secure  material  for  the  season  of  1891,  bids 
were  invited  and  opened  January  8,  1891,  with  the  following  abstract : 

Abstract  for  proposals  for  furnishing  rock  and  brush  during  the  season  of  1891,  opened  by 
Maj.  E.  H.Ruffner,  Corps  of  Engineers,  at  Quincy f  III,  at  2  p.  m,,  January  1,  189L 


No 

Name  and  address  of 
bidder. 

Rock. 

Brush. 

Yards. 

Price. 

Place  of  delivery. 

Yards. 

Price. 

Place  of  delivery. 

1 

E  K  i  rum  ell  Quincy,  Dl . . 

19,000 
11,000 
11,000 
• 

11,000 

Cents. 
40 

49 

39 

29} 

Near   Quincy  or 

Canton, 
Scott  Lauding. 

On  river  ban 
Landing. 

Louisiana,  Mo. 

2 

3 

4 

5 
6 

7 

8 

H.  P.  Dodge,  Atlas,  Pike 
County/Ill. 

Grafton  Quarry  Co.,  St. 

Louin,  Mo. 
Frederick    W.  Menke, 

Quincy,  111.* 

Reid,  Brosi    &   Ebert, 
Quincy,  111.* 

HrnrvL.Hart.Louisiaua, 

Mo> 
Chas.  C.  Pratt  and  Rob*. 

W.Young,  Louisiana, 

Mo. 
Geo.  J.  Ebert,  Quincy,  Dl* 

Hannibal  Lime  Co.,  Han- 
nibal, Mo.* 

Zack  Fielder,  Hannibal, 
Mo. 

Patterson  Bros,  Keokuk, 

Iowa. 

Wm.  C.  Swan  wick,  Keo- 
kuk, Iowa. 

Jesse  G.  Fox,  Carman, 

nx* 

19,000 

19,000 

2,000 

3,000 
10,090 

19,000 

19,000 

2,000 
2,  000 

5,000 

5,000 

19,000 
34,000 

19,000 

2,000 
5,000 

25,000 

$0.74 

.45 

.64 

.69 

.68} 

.54i 
.55 

.64| 

.70 

.50 

.60 

.70 
.80 

.73 

.85 
1.00 

1.25 

Louisiana,  Mo 

Grafton,  Ul. 

Quincy,  Ul. 

Do. 
La  Grange,  Mo. 

Louisiana,  Mo 

Do. 

Quincy,  UL 
. . .  .do 

9 

10 

11 
12 

is 

Hannibal,  Mo. 

Do. 

Louisiana,  Mo. 
La  Grange  and 

Quincy. 
5    miles*    below 

Louisiana,  Mo. 
Keokuk,  Iowa. 
Hannibal,  Mo. 

La  Grange,  Mo. 

*  Accepted  j  con  tract  i 
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These  contracts  not  famishing  enough  rock  for  the  season's  work,  fur- 
ther advertisement  was  had  and  proposals  invited  for  20,000  cubic  yards. 
The  following  is  the  abstract: 

Abstract  of  proposal*  for  £0,000  cubic  yard*  of  rook,  opened  at  t  p.  «.,  April  2, 1891.  by 
M*j.  B.  JET.  iujfner,  at  Quinog,  RlinoU. 


No. 


Name  and  address  of  bidder. 


Zack  Fielder,  Hannibal,  Mo 

Tigue  &  McCaffrey,  Keokuk,  Iowa*. 


Amount 
offered. 


Cubic  yard*. 
20,000 
10,000 


Price. 


OenU. 
80 
09 


*  Accepted. 

Contract  with  Messrs.  Tigue  &  McCaffrey  to  deliver  10,000  cubic  yards 
of  rock  on  the  barge,  at  Keokuk,  Iowa,  was  entered  into. 

To  carry  out  the  clause  in  the  appropriation  bill  providing  for  dredg- 
ing in  Quincy  Bay,  bids  were  invited  by  advertisement  dated  December 
6, 1890,  and  opened  January  6, 1891.  The  following  is  the  abstract  of 
proposals: 


No. 

Name  and  address  of  bidder. 

Price  per 
yard. 

1 

A  J.  Whitney  t  Rock  Inland,  HI,,.,,-..,,, ,......., ..,„....„ 

Gmtr. 

15 

2 

H.  s!  Brown, "Quincy,  UL*.'. • 

12.4 

*  Accepted. 

Contract  was  entered  into  with  Mr.  H.  S.  Brown,  who  began  work  as 
early  in  the  spring  as  was  feasible  and  carried  it  on  with  his  usual 
vigor.  He  is  engaged  in  carrying  out  the  project  of  1879,  and  the 
present  contract  will,  with  the  amount  allotted  ($12,500),  deepen  all 
areas  near  the  Quincy  Bay  Bridge  and  in  the  channel  through  Whipple 
or  Cedar  Creek  Bar  sufficiently  for  present  needs  of  navigation.  The 
remaining  $12,500  will  be  reserved  for  the  present.  Mr.  Brown  dug 
34,703}  cubic  yards  up  to  June  30, 1891,  about  a  third  of  his  contract. 

It  is  my  especial  recommendation  that  permission  be  granted  to  use 
so  much  of  the  $12,500  reserved  for  Quincy  Bay  as  may  be  necessary  to 
construct  a  retaining  levee  on  Whipple  Creek  Bar  to  hold  the  material 
dredged  from  the  bay  itself.  The  continual  dredging  of  large  quanti- 
ties of  material  in  Quincy  Bay  and  depositing  it  in  the  main  river  is  a 
positive  damage  to  the  latter.  The  levee  proposed  will  also  catch  and 
retain  material  brought  down  the  two  creeks  named,  and  which,  espe- 
cially after  heavy  storms,  materially  contributes  to  filling  up  the  dredged 
areas. 

The  area  proposed  to  be  leveed  is  submerged  at  all  but  low  stages  of  the 
water,  and  lies  within  the  harbor  lines.  No  expense  should  be  incurred 
by  the  United  States  for  acquirement  of  title,  as  I  believe  the  patent  for 
the  land  in  question  was  never  made  out  and  the  title  probably  rests 
in  the  United  States.  If  the  levee  be  constructed  and  subsequently 
dredging  be  required,  the  material  can  be  deposited  in  the  basin  created 
and  the  bay  will  be  benefited  without  injuring  the  river.  No  further 
appropriation  for  dredging  in  Quincy  Bay  is  needed  for  the  present. 
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To  carry  out  the  clause  in  the  river  and  harbor  bill  requiring  the  ex- 
penditure of  $15,000  as  recommended  by  me,  the  United  States  dredgeKo. 

2  .was  set  at  work  there  the  last  week  in  March,  assisted  by  the  launch 
Iris  and  steamer  Monarch,  hired  for  that  purpose,  and  dug  gravel  along 
the  front  of  Clarksville  and  above  and  below  the  town.  The  material 
varied  very  much  in  character,  and  in  places  was  almost  rip-rap.  But 
again  in  many  places  it  was  but  little  better  than  sand  and  mud.  Had 
the  river  remained  at  an  average  stage,  instead  of  dropping  in  June  to 
the  lowest  and  next  to  the  lowest  place  on  the  gauge,  I  presume  more 
of  the  material  dumped  on  the  line  of  the  dam  would  have  remained. 
As  it  was  the  fall  gave  a  strong  scour  and  much  was  carried  below  the 
dam.  The  dredge  suffered  many  accidents,  and  can  not  be  said  to  have 
made  as  good  a  showing  as  it  has  made  when  newer.  Work  continued 
until  the  end  of  June,  when  the  dredge  was  moved  elsewhere.  In  all, 
there  were  dug  and  dumped  upon  the  fine  of  the  dam,  1,600  feet  long,  from 
the  head  of  Clarksville  Island  to  the  Illinois  shore,  36,203  cubic  yards 
of  sand,  mud,  gravel,  and  rock.  Probably  one-fourth  of  this  was  en- 
tirely washed  away,  and  another  fourth  is  carried  below  the  line  of  the 
dam.  The  remainder  makes  a  good,  solid  dam,  as  far  as  it  goes.  The 
gap  not  filled  by  the  dredge  will  be  filled  by  the  usual  brush  and  rock 
dam,  and  when  the  low  stage  of  water  comes  scrapers  \*ili  be  hired  to 
distribute  surplus  material  regularly  along  the  dam,  which  will  thus  be 
widened  and  leveled  as  a  causeway.  Somewhat  more  than  a  third  of 
the  dam  was  raised  above  a  3^-foot  stage  by  the  dredge  alone,  and  there 
is  enough  material  available  to  level  the  whole  when  the  time  comes. 

The  Success  and  half  of  our  barges,  under  charge  of  Assistant  Engi- 
neer A.  L.  Richards,  started  work  during  the  last  week  in  March,  and 
have  been  steadily  engaged  with  reasonably  good  results.  The  con- 
tractor for  material  at  Louisiana  furnished  rock  and  brush  very 
promptly  except  during  June.  A  cutting  bank  behind  Buffalo  Island, 
where  some  work  was  done  in  1887,  was  held  by  518  cubic  yards  of 
rock,  and  then  the  fleet  protected  the  small  tow-head  at  the  foot  of 
Hickory  Chute,  running  a  short  dam  to  lower  Fritz  Island,  as  recom- 
mended by  the  Board  of  Engineers  for  Hickory  Chute.  Work  then 
began  on  the  protection  of  the  shore  necessary  to  secure  the  Sny  Island 
Levee,  as  provided  for  in  the  appropriation  bill.    This  stretch  of  about 

3  miles  begins  at  Scott's  Landing,  and  all  but  about  2,600  feet  of  it  was 
secured  by  June  30,  when  the  fleet  was  transferred  to  Clarksville,  as 
already  noted.  Particulars  as  to  material  will  be  found  in  the  table 
later  on.  The  fleet  put  m  24,313  J  cubic  yards  material  in  3  months  and 
2  days. 

The  Coal  Bluff  and  the  remainder  of  the  fleet  have  been  employed  in 
Cottonwood  Island  Beach,  3  to  5  miles  above  Quincy,  with  Overseer 
G-eorge  Wolcott  in  charge.  The  rebuilding  of  the  wheel  of  that  boat, 
the  last  of  the  repairs  on  it,  delayed  beginning  until  April  9,  when 
barges  were  delivered  near  quarries  and  men  set  to  work  cutting  brush. 
Material  came  slowly,  as  contractors  were  not  prompt,  having  only  small 
contracts,  and  not  until  June  was  a  good  showing  made.  Cottonwood 
Island  was  connected  with  the  Illinois  shore  by  a  closing  dam  1,125  feet 
long,  built  on  a  high  bar,  at  a  good  stage  of  the  river.  A  short  dam  250 
feet  long  unites  the  two  parts  of  Cottonwood  Island,  and  a  shore  protec- 
tion 650  feet  long  was  carried  around  the  head  of  the  eastern  half  of  the 
island*    The  building  of  a  long  wing  dam,  begun  last  year,  from  the 
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Illinois  shore  near  the  foot  of  the  next  island  up  the  river,  was  resumed. 
This  dairi  is  1.700  feet  long,  but  as  it  rests  in  shallow  water  does  not 
consume  mucn  material.  The  shore  protection  of  the  cutting  bank  op- 
posite on  the  Missouri  side  was  then  begun  and  was  about  three-fourths 
finished  when  the  month  closed.  With  this  piece  all  is  done  contem- 
plated in  this  reach  for  this  season.  Lone  Tree  Crossing  is  better  this 
year  than  for  several  past,  the  channel  being  straight  and  deep.  The 
stage  of  water  this  spring  was  especially  favorable  for  work  in  this  reach. 
For  45  days  the  gauge  read  between  10.5  feet  and  11.7  feet,  not  varying 
more  than  14  inches,  and  the  stage  was  the  best  possible  tbr  the  char- 
acter of  the  work.  The  dams  were  cheaply,  accurately,  and  successfully 
built  and  desired  scour  occurred  as  the  river  fell.  The  following  table 
shows  work  done  and  material  used  by  the  two  fleets. 

Dams  and  shore  protections  built  in  1891  by  the  fleets  of  the  Success  and  Coal  Bluff  tow 

boats. 


Buffalo  Chute  shore  protection 

Hickory  Chute  Tow-head  protection 

Hickory  Chute  Tow-head  closing  dam 

Say  Island  Levee  shore  protection 

Cottonwood  Island  closing  dam — , 

Do 

Cottonwood  Island  shore  protection 

Wing  dam  opposite  foot  of  Hogback  Island,  Illinois  shore  . 
Shore  protection,  Missouri  shore  opposite 


Total. 


Length. 


Feet. 

700 
1,100 

750 
13,600 
1,125 

250 

650 
1,700 
2,225 


Rock. 


Ou.  yds. 

518.5 

1,161.0 

2,236.8 

11,240.2 
2, 262. 3 
1,240.2 
1,085.7 
4,366.6 
3,237.1 


27,363.5 


Brush. 


Ou.  yds. 


977.0 
1,234.1 
6,939.8 
1,441.0 
467.3 
417.8 
2,353.1 
1,989.6 


15,819.7 


Total 
material. 


Ou. 


yds. 
518.5 
138.0 
471.0 
186.0 
703.3 
716.5 
503.5 
719.7 
226.7 


43,183.2 


Excepting  a  short  time  in  August,  1890,  navigation  has  been  reason- 
ably satisfactory,  there  being  never  less  than  4  feet  on  the  shoalest 
bars.  But  as  the  work  of  improvement  progresses  very  slowly  owing 
to  the  limited  appropriations,  there  are  so  many  untouched  portions  of 
the  river  that  each  year  the  same  difficulties  arise.  Thus  far  we  have 
control  of  the  river  only  at  certain  places;  at  many  others  it  remains  as 
it  always  has,  and  in  these  the  channel  shifts  continually  and  exceed- 
ingly. Could  there  be  enough  appropriated  at  once  to.  control  stretches 
like  Tully  Island,  Moziers  and  Hamburg,  Sterling  Island,  Fritz  Island, 
and  others,  we  might  begin  to  look  forward  to  a  possibility  of  deepen- 
ing the  channel.  But  until  the  channel  is  first  reasonably  under  con- 
trol no  additional  depth  ean  be  looked  for.  The  items  for  this  district 
have  been  so  reduced  and  diverted  to  points  not  connected  with  the 
general  plan  of  improvement  that  the  net  amount  available  is  hardly 
enough  for  1  year's  operations,  even  on  a  moderate  basis.  The  present 
appropriation  will  not  allow  of  any  construction  by  contract  work,  and 
only  $100,000  is  available  for  the  navigation  proper  for  2  years.  Kot 
less  than  double  the  recent  appropriations  would  suffice  to  carry  on  this 
work  with  efficiency.  The  fleet  of  this  district  has  no  winter  harbor 
belonging  to  it,  having  been  wintered  heretofore  at  different  places  and  at 
unnecessary  risk.  It  needs  also  a  marine  railway  at  least  135  feet  long 
on  which  to  be  repaired  from  time  to  time.  I  specifically  ask  for  $5,000 
for  this  purpose  and  to  purchase  or  lease  a  suitable  frontage  somewhere 
for  harbor  purposes. 
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Money  statement. 

July  1, 1890,  balance  unexpended $25,142.00 

Amount  appropriated  by  act  approved  September .  19, 1890 165, 000. 00 

190,142.00 
June  30, 1891,  amount  expended  during  fiscal  year 68,801.09 

July  1, 1891,  balance  unexpended 121,340.91 

July  1, 1891,  outstanding  liabilities $6,094.77 

July  1, 1891,  amount  covered  by  uncompleted  contracts 27, 507. 64 

' 34,202.41 

Julyl,  1891,  balance  available 87,138.50 

{Amount  (estimated)  required  for  completion  of  existing  project Unknown. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Very  respectfully,  your  obedient  servant, 

13.  H.  RUPFNER, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  Engineers,  U.  8.  A. 


REOPENING    WILLOW    SLOUGH,    OB    SOME    OTHER    CHANNEL,    FBOM 
MISSISSIPPI  RIVER  TO   QUINOY  BAY,  ILLINOIS. 

[Printed  in  House  Ex.  Doo.  No.  284,  Fifty-first  Congress,  seoond  session.] 

Enguneeb  Office,  XT.  S.  Abmy, 

Quiney,  IU.,  December  23,  1890. 
General:  I  respectfully  forward  herewith,  through  the  Division 
Engineer,  my  report  on  the  examination  of  Willow  Slough  as  required 
by  the  river  and  harbor  act  of  1890,  accompanied  by  the  following 
papers:* 

Plat  of  WiUow  Slough  and  direct  canal. 
Sheet  of  profiles  of  the  same. 
Fourteen  sheets  of  cross  sections. 


Printed  sheet,  general  map,  sheet  2. 

Blue  print,  Quiney  Bay,  snowing  dredgingl881. 

Tracing,  Quiney  Bay,  showing  dredging  1885. 


Please  see  my  project  of  operations  in  regard  to  this  project. 
Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNEB, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Ool.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineeb  Office, 
Detroit,  Mich.,  December  29, 1890. 
Respectfully  forwarded. 

I  have  made  an  examination  of  Willow  Slough  and  Quiney  Bay  and 
I  not  only  concur  in  the  conclusion  reached  by  Major  BufEher,  but  am, 

~~         ~"  •  Not  printed.  ~~ 
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more  strongly  than  he  is,  of  the  opinion  that  the  effect  of  opening  Wil- 
low Slough  would  be  detrimental  to  Quincy  Bay  for  all  purposes  con- 
nected with  navigation.  It  probably  would  be  advantageous  to  other 
interests  which,  as  I  understand  it,  we  are  not  called  upon  to  consider. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division. 


REPORT  OF  MAJOK  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Engineer  Office,  XJ.  S.  Army, 

Quincy,  III.,  December  23, 1890. 

General:  I  respectfully  report  the  following  in  regard  to  the  exam- 
ination as  "  to  the  advisability  of  reopening  Willow  Slough,  or  some 
other  channel,  from  the  Mississippi  River  to  Quincy  Bay,"  required  by 
the  river  and  harbor  act  of  1890. 

Willow  Slough  is  a  low,  flat  slough,  2£  miles  long,  connecting  the 
Mississippi  River  with  Quincy  Bay  when  the  gauge  reads  about  5  feet 
above  low-water  mark. 

The  upper  end  lies  behind  a  large  island,  No.  422  on  our  maps,  and 
three-quarters  of  a  mile  east  of  the  main  channel,  which  is  to  the  west 
of  Island  422.  The  chute  or  slough  from  which  Willow  Slpugh  starts  is 
some  Si  miles  long,  and  its  upper  entrances  are  closed  by  dams  across 
Canton  and  Smoot  chutes,  built  in  1881  and  raised  and  repaired  in 
1889.  A  series  of  wing  dams,  proposed  many  years  ago,  will  be  built 
in  1891  from  the  Illinois  shore  in  the  first  mile  below  the  foot  of  Island 
422. 

These  dams,  three  in  number,  will  cause  large  deposits  of  sand  above 
and  below  them,  and  at  low  stages  the  river  near  the  Illinois  shore  for 
1J  miles  below  the  head  of  Willow  Slough  will  not  be  navigable  even 
for  very  small  crafts.  Indeed  this  is  already  the  case  from  the  action 
of  the  two  dams  already  built.  The  slough  has  a  slightly  devious 
course  through  the  wooded,  alluvial  bottom,  that  is  overflowed  at  high 
water,  and  not  necessarily  extreme  high  water.  It  has  been  over- 
flowed partly  or  entirely  for  longer  or  shorter  periods  during  9  of 
the  past  12  years.  The  mouth  of  the  slough  is  in  Quincy  Bay,  about 
1,900  feet  above  the  harbor  as  recently  established  and  about  9,350  feet 
or  1.8  miles  above  the  mouth  of  the  bay.  It  is  owned  throughout  by 
private  parties,  and  the  ground  under  the  bay  is  also  owned  by  private 
parties,  from  the  mouth  of  the  slough  to  the  harbor  lines. 

A  survey  of  Willow  Slough  was  made  in  November,  1890,  by  Assist- 
ant Engineer  George  Wolcott.  This  survey  shows  the  course  of  the 
slough,  the  profile,  and  cross  sections  of  the  ground  taken  often  enough 
to  give  the  leading  characteristics  and  to  enable  a  reasonably  accurate 
estimate  to  be  made  of  the  quantity  of  material  to  be  removed  in  case 
the  slough  should  be  "reopened,"  in  the  language  of  the  act '  The  plat, 
profile,  and  8  sheets  of  cross  sections  are  forwarded  with  this  report. 
A  table  showing  all  the  data  of  the  survey  and  the  calculated  amounts 
of  excavation  required  to  open  Willow  Slough  to  a  depth  of  6  feet  at 
low  water,  100  feet  wide  and  with  side  slopes  of  2  horizontal  to  1  ver- 
tical, will  now  be  given: 
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Detailed  estimate  of  Willow  Slough  survey  between  Quincy  Bay  and  the  Mississippi  Rvocr. 


No.  of 
station. 


1. 
2. 
4. 

6. 

8. 

0. 
12. 
14. 
16. 
18. 
20. 
22. 
24. 
26. 
28. 
32. 
34. 
86. 
37. 
38. 
42. 
44. 
46. 
48. 
50. 
52. 
56. 
58. 
60. 
02. 
65. 
67. 
70. 


S 


Feet. 


200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,  200 
2,400 
2,600 
2,800 
3,200 
3,400 
3,600 
3,700 
3,800 
4,200 
4.400 
4,600. 
4,800 
5,000 
5,200 
5,600 
5,800 
6,000 
0,200 
6,500 
6,700 
7,000 


J*. 

w 


Feet. 

2.948 

2.616 

2.296 

3.081 

3.979 

6.812 

6.783 

4.610 

4.465 

4.719 

4.376 

4.420 

4.802 

5.427 

7.567 

7.105 

7.555 

6.672 

6.195 

6.785 

9.421' 

7.716 

4.556 

8.886 

4.861 

7.559 

7.790 

8.799 

6.226 

5.573 

5.192 

5.954 

7.354 


*!3 

<4 


Sg.feet. 
1,217.50 
1,267.47 
1,134.64 
1,231.78 
1,325.65 
1,585.71 
1,620.77 
1, 405. 69 
1, 134. 85 

1. 287. 00 
1, 3.'>9. 46 
1,450.72 
1,472.14 
1,386.62 
1,538.38 
1,535.84 
1, 467. 05 
1,492.39 
1,479.36 
1,  548. 80 
1,688.85 

1. 556. 01 
1,614.90 
1,615.09 
1,476.91 
1,541.67 
1,737.16 
1,604.30 
1,629.50 
1, 549. 40 
1, 578. 14 
1,553.53 
lt667.32 


©  © 

Ill 


Cubic  ydi. 
*1, 127. 314 
9,203.692 
8,896.703 
8,764.518 
9,471.963 
10,782.814 
11, 875. 851 
11,209.111 
9,409.407 
8,969.814 
9,801.703 
10,408.074 
10,825.407 
10,588.000 
10,833.703 
22,772.000 
11, 121. 814 
10,960.888 
6,503.240 
5,607.703 
23,982.592 
12,018.000 
11,744.111 
11,962.925 
11,451.851 
11,179.925 
24,287.629 
12,375.777 
11,977.037 
11,773.703 
17,375.222 
11, 598. 777 
17,893.611 


No.  of 
station. 


72. 

75. 
76. 
77. 
78. 
79. 
82. 
84. 


90 

91 

92 

96 

100 

104 

106+75 . 

109 

112 

114 

116 

117 

121 

124 

128 

132 

136 

140 

144 

145-1-80. 
1454-90. 
146+40  . 


a 


°5 


Feet. 
7,200 
7,500 
7,600 
7,700 
7,800 
7,900 
8,200 
8,400 
8,800 
9,000 
9,100 
9,200 
9,600 
10,000 
10,400 
10,675 
10,900 
11,200 
11,400 
11,600 
11,700 
12,100 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,580 
14,590 
14,640 


if- 

ik 
ill 


Feet. 
6.074 
6.884 
9.594 
8.776 
9.420 
9.690 
7.347 
6.647 
8.604 
7.143 
8.253 
10.893 
9.346 
7.232 
6.523 
7.478 
8.046 
7.660 
7.793 
6.200 
9.250 
7.314 
6.888 
7.165 
7.872 
9.577 
7.402 
7.305 
6.737 
5.107 


Sq.feet. 
1,758.19 
1,721.62 
1,732,57 
1,655.78 
1,692.75 
1,682.98 
1,712.68 
1,718.10 
1,955.93 
1,814.49 
1,625.24 
1,171.04 
1,820.66 
1,973.20 
1,899.83 
1,783.98 
1,902.20 
1,924.33 
2,043.78 
1,821.68 
1,933.20 
1,960.70 
1,995.45 
2,033.87 
1, 835. 90 
1,951.50 
1,907.23 
1,981.73 
1,342.63 
981.12 


•ill 


Oubieydt. 
12,687.074 
19,332.277 
6,896.648 
6,274.722 
6,200.981 
6,251.314 
18,864.111 
12,706.222 
27,215.037 
13,964.518 
6,369.870 
6,289.407 
26,604.444 
28,101.925 
28,689.111 
18,760.004 
15,359.000 
21,258.500 
14,696.629 
14,316.444 
6,953.481 
28,843.703 
21,978.611 
29,846.814 
28,664.962 
28,054.810 
28,583.185 
28,807.111 
11,081.200 
430.324 
*875.991 


Total  number  oubic  yards 912, 213. 209 


*  This  shows  the  number  of  yards  necessary  to  complete  the  work  out  to  6  feet  below  low- water 
mark.— Geo.  Woloott,  Auittcmt  Engineer. 

An  analysis  of  the  results  of  this  survey  shows  that,  if  the  water 
were  allowed  to  flow  through  an  artificial  channel  of  the  proposed  di- 
mensions and  6  feet  in  depth,  the  resultant  velocity  would  be  1.77  miles 
per  hour,  which  being  sufficient  to  move  small  gravel,  the  channel  would 
fill  up  from  erosion,  unless  the  bottom  and  sides  were  protected.  In 
this  region  riprap  stone  makes  the  cheapest  protection  and  the  estimate 
is  based  thereon. 

It  may  be  said  that  if  any  doubt  arises  as  to  the  probability  of  Willow 
Slough  filling  up  from  erosion  one  has  only  to  think  that  it  lias  filled 
from  natural  causes,  even  if  it  ever  was  more  open  than  it  is  now  (which 
I  doubt). 

Riprap  would  probably  average  about  6  inches  in  depth,  and  could  be 
put  in  place  at  about  $1  a  cubic  yard.  With  these  elements  the  pro- 
tection of  14,640  feet  of  canal,  with  a  wetted  perimeter,  averaging  not 
less  than  175  feet,  would  require  about  45,384  cubic  yards  at  $1  per 
yard.  We  have  never  had  dredging  done  in  Quincy  Bay  at  less  than 
14  cents  per  cubic  yard,  and  including  the  removal  of  the  trees  and 
roots,  it  is  quite  safe  to  say  that  not  less  than  14  cents  should  be  the 
estimated  cost  of  dredging. 
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The  cost  of  Teopening  Willow  Slough  would  then  be  as  follows: 

Dredging  912,213  cubic  yards, at  14  cents  $127,709.82 

Riprap,  45,384  cubic  yards,  at$l , 45,384.00 

173,093.82 
Adding  10  per  cent,  for  contingencies  and  engineering 17, 309. 38 

We  have  for  the  total  cost : 190,403.20 

It  is  quite  true  that  a  canal  could  be  estimated  for,  much  smaller  in 
dimensions  than  this;  it  could  be  estimated  at  half  the  width  (though 
such  a  channel  could  be  used  only  as  an  aqueduct)  and  it  need  not  be  dug 
so  deep,  though  the  low- water  season  is  the  time  when  a  flow  of  water 
is  desired  in  Quincy  Bay.  I  have  no  doubt  that  a  canal  could  be 
planned  that  would  require  not  more  than' half  the  amount  of  dredging 
estimated,  though  the  riprap  could  not  be  reduced  in  amount  more  than 
one-fourth,  since  there  would  always  be  a  time  in  any  flood  that  there 
would  be  at  least  6  feet  of  water  passing  down  the  canal,  and  then 
there  would  be  erosion  unless  riprap  were  used.  A  modified  estimate 
might  be  made  that  would  reopen  Willow  Slough  enough  to  allow  some 
water  to  flow  down  it  at  lowest  stages,  as%follows: 

Dredging,  one-half  of  prior  estimate *. $63,854.90 

Riprap,  three-fourths  of  prior  estimate 34, 038. 00 

97, 892. 90 
Add  10  per  cent,  for  contingencies 9,789.29 

Total 107,682.19 

If  we  take  Kankine's  formula,  p.  678,  and  sec.  451,  p.  687,  i=~;  in  this 

2U6 
case  14590  =  •°0014^*     -A-  =  area  proposed  canal=672  square  feet; 

A 
&=126'.83$ro=:-£  =  5'.298  hydraulic  mean  depth;   F  =  92.26   y/  im= 

2'.583  feet  per  sec.  approx.  F=2'.6  feet  per  sec.=1.77  miles  per  hour,  or 
will  wash  small  gravel,  say  all  authorities.  This  calculation  is  equally 
true  whatever  be  the  bed  of  the  slough,  provided  there  is  6  'feet  of  water 
in  it,  and  of  course  the  rises  in  the  river  will  always  secure  some  such 
current  at  some  tfrae  or  other,  canal  or  no  canal. 

The  gauge  records  at  Quincy  show  that  the  river  has  been  at  and 
above  5  feet  on  the  gauge,  at  which  stage  water  begins  to  flow  into 
Quincy  Bay  from  the  river  down  Willow  slough,  as  it  is  now,  as  follows: 


Days. 


1879 

. ....   62 

1885 

1880 

.....  148 

1886 

1881 ... 

.....  279 

1887 

1882 : 

....   514 

1888 

1883 

208 

1889 

1884 

203 

1890 

Average,  165  per  year. 

Days. 
.  242 
.  156 
.  147 
.  167 
71 
86 


As  there  is  an  apparent  cycle  of  high  and  low  water  years,  wfiich  is 
now  in  a  low- water  period,  there  is  every  reason  to  tnink  that  a  change 
is  approaching  which  will  for  some  years  increase  the  number  of  days 
when  there  will  be  a  current  down  the  Slough  from  the  river  into  the 
bay  from  natural  causes.  Thus  far  attention  has  been  confined  to  the 
facts  about  Willow  Slough. 

It  now  becomes  necessary  to  provide  for  "  some  other  channel "  than 
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Willouw  Slough,  in  the  language  of  the  act  An  examination  of  the 
map  of  the  river  in  the  vicinity  of  Quincy  (a  copy  of  which  is  inclosed) 
will  show  that  when  the  works  of  improvement  contemplated  for  the 
vicinity  of  Cottonwood  Island  are  completed  the  channel  of  the  river 
will  follow  the  Illinois  shore,  as  it  does  now,  opposite  Upper  Cotton- 
wood Island,  and  it  then  leaves  the  Illinois  shore  for  the  Missouri  shore, 
as  governed  by  a  dike  constructed  by  the  bridge  company  24  years  ago. 

In  order  that  a  canal  from  the  river  to  the  bay  should  always  have 
water  at  its  river  end  without  dredging  it  should  be  located  somewhere 
in  this  stretch  of  a  mile,  and  in  order  to  have  the  least  possible  dredg- 
ing done  the  line  should  be  the  shortest  which  would  carry  it  to  the 
lower  end. 

The  bay  end  of  such  a  canal  should  be  near  the  upper  end  of  the 
established  harbor  lines  of  Quincy  Bay,  or  at  least  not  above  that  point. 

Such  a  line  has  been  surveyed  by  Mr.  George  Wolcott  in  a  similar 
manner  to  that  of  Willow  Slough,  and  the  same  data  are  collected  and 
exhibited,  and  the  same  character  of  a  canal  contemplated.  No  shorter 
or  less  expensive  line  could  be  located,  if  any  regard  be  had  to  navi- 
gation, and  I  assume  that  it  is  supposed  that  the  United  States  will  not 
embark  in  an  undertaking  of  the  kind  unless  water  craft  can  use  the 
canal  at  some  time.   The  following  table  gives  all  information  necessary : 

Detailed  estimate  of  direct  channel  survey  between  Qnincy  Bay  and  the  Mississippi  Biverm 


No.  of 
station. 


0 

2 

6 

8+60... 

9 

11+20. 
11+40. 

12 

13 

13+80. 
14+10. 
15+50. 
16+40. 
17+50. 
19+50. 
19+80. 
23+85. 

24 

24+75. 
26+20. 
27+30. 


B 


li 


Feet. 


200 
600 
860 
900 
1,120 
1,140 
1,200 
1,300 
1,380 
1,410 
1,550 
1.640 
1,750 
1,950 
1,980 
2,385 
2,400 
2,475 
2,620 
2,730 


II 

,§.8  OP 


Feet. 
2.302 

11. 157 

12.013 

11.613 
6.793 

12.392 
8.532 
8.331 
2.332 
3.632 

13.772 
7.972 

14.142 
8.002 

10.843 
5.363 
7.804 
9.909 

10.829 
2.379 
9.399 


H 


Sq.feet. 

967.78 
2,089.10 
2,612.61 
2,382.61 
1,595.85 
2,462.30 
1,859.45 
1,835.81 

928.00 
1,102.98 
2,694.80 
1,437.95 
2,755.66 
1,774.57 
2,217.00 
1,331.80 
1,638.04 
2,123.03 
2,146.76 

905.92 
1,939.06 


§1 


Ou.  yard*. 
*853.56 

11,321.77 

34,827.48 

24,050.94 
2,947.00 

16, 533. 16 
1,600.64 
4,105.84 
5,118.10 
3,008.80 
2,109.87 

10,714.48 
6,989.31 
9,228.23 

14,783.40 
1,971.54 

22,273.78 
1,044.73 
5,930.25 
8,196.99 
5,795.24 


No.  of 
station. 


30 

34 

34+20.. 
34+50., 

35 

36 , 


40 , 

42 

42+50.. 

43 

44+35. 
44+50. 

48 , 

48+80. 
49  +  35. 
49+65. 
50+25. 


y 


Feet. 
3,000 
3,400 
3,420 
3,450 
3,500 
3,600 
3,800 
4,000 
4,200 
4,250 
4,300 
4,435 
4,450 
4,800 
4,880 
4,935 
4,965 
5,025 


ill 


Feet. 
10.885 
11.163 

2,808 

2.588 

7.538 
10,488 
12. 148 

9.311 
10.891 

6.678 
11.998 

7.978 
14.978 

9.074 
13.494 
13.006 

3.441 


1 


-I 


Sq.feti. 
2,124.05 
2,116.81 
2,427.45 
2,265.50 
1,621.60 
1,880.72 
2,197.71 
1,848.63 
2, 123. 28 
1, 159. 54 
2,291.67 
1, 698. 80 
2, 603. 80 
1,842.41 
2,373.93 
2,290.24 
967.78 


Total  number  cubic  yards  . 


<** 


I* 

>2 


Ou.  yard*. 

20,315.34 

31,413.60 

1,683.04 

2, 607. 18 

3,599.15 

6,485.77 

15, 105. 29 

14,986.44 

14. 710. 66 

3,317.40 

3,473.30 

9,976.09 

1, 195. 15 

28,817.95 

6,246.40 

4,750.51 

1,809.99 

973.24 


864,871.61 


*  This  shows  the  number  of  yards  necessary  to  complete  the  work  out  to  6  feet  below  low-water 
mark.— Obo.  Wolcott,  Attietant  Engineer. 

The  estimated  cost  of  such  a  canal,  based  upon  prior  calculations, 
would  be: 

Dredging  364,871  cubic  yards,  at  14  cents $51,081.94 

Riprap,  15,391  cubio  yards,  at  $1 15,391.00 

66,472.94 
Add  10  per  cent,  for  contingencies 6,647.29 

Total 73,120.23 
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'  Similar  calculation  as  to  the  elements  of  such  a  canal  gives — 

*=i=w=-000229C 

A=area=672  square  feet 

6=border=126'.83  for  depth  of  6  feet  of  water. 

-r  =w=5'.298  hydraulic  mean  depth. 

/'=.007565       t>'=92.26  y/im=3'J2181. 

v=(  g — ofgu  Jt?'=3'.218  feet  per  second. 

This  velocity  is  equal  to  2.23  miles  per  hour,  and  will  move  pebbles 
as  large  as  an  egg.  Discharge  will  be  about  2,200  cubic  feet  per  second, 
or  somewhat  more  than  a  tenth  of  the  low- water  discharge  of  the  river 
at  Qilincy.  If  the  canal  were  only  50  feet  wide  at  the  bottom  the  velocity 
would  still  be  3'.128  per  second,  or  2.13  miles  per  hour. 

When  the  river  rose  to  6  feet  on  the  gauge,  and  there  would  be  12  feet 
in  the  canal,  the  velocity  would  be  4'.381  per  second,  or  3  miles  per 
hour.  The  same  would  occur  at  12  feet  on  the  gauge  if  there  were  only 
a  canal  12  feet  deep;  that  is,  only  to  low- water  mark.  This  velocity  is 
that  recorded  at  Hannibal,  when  the  gauge  read  12  feet  and  the  dis- 
charge was  140,000  cubic  feet  per  second.  This  question  of  velocity  is 
the  most  important  item  in  the  project  and  should  be  thoroughly  under- 
*  stood.  Since  Quincy  Bay  has  no  connection  with  the  river  from  the 
upper  end  at  low  stages  it  has  a  level  water  surface  and  no  slope.  The 
average  slope  of  the  river  is,  however,  about  6  inches  to  the  mile,  and 
the  higher  up  the  river  we  go  and  the  shorter  line  we  run  to  Quincy 
Bay  the  greater  slope  we  have  and  the  greater  velocity.  To  any  one 
familiar  with  the  velocity  of  the  river  above  and  through  Quincy  Bridge 
to  the  City  Wharf  a  proposition  to  concentrate  the  fall  of  this  distance, 
which  is  somewhat  less  than  2  J  miles  by  the  channel,  into  a  short  canal . 
of  less  then  a  mile,  would  be  viewed  with  some  distrust.  If  the  con- 
centration of  the  canal  could  be  preserved  through  Quincy  Bay  the  case 
would  be  different. 

But  the  outcome  is  a  wide,  flat,  shallow  surface,  not  less  than  3.50  feet 
wide  at  the  low- water  mark  in  narrow  parts  of  the  bay,  and  widening 
rapidly  with  the  rise  of  water.  There  would  be  then  under  the  most 
favorable  conditions  high  velocity  in  the  canal  and  much  less  in  the  bay 
a  short  distance  below  the  mouth.  In  short,  the  proposition  involves 
all  the  considerations  due  to  a  "  cut-off;"  that  is,  leading  a  part  of  a  great 
river  through  a  short  line  instead  of  a  much  longer  one. 

Let  us  now  consider  some  points  in  reference  to  the  navigability  of 
the  proposed  canal.  The  distance  by  the  river  channel  from  the  head 
of  the  canal  to  Quincy  Wharf,  passing  through  the  Quincy  Bridge,  with 
its  draw  of  160  feet  opening,  is  about  12,800  feet.  The  distance  be- 
tween the  same  points  passing*  down  the  canal,  through  the  70  foot 
draw  span  of  the  Bay  Bridge,  is  about  14,847  feet,  a  clear  loss  of  about 
2,000  feet.  To  be  sure,  rafts  and  small  craft  having  business  in  Quincy 
Bay  would  go  down  the  canal,  but  few  boats  would  attempt  to  go  up  it- 
There  would  be  a  constant  suction  down  the  canal,  at  the  head,  which 
would  be  a  source  of  anxiety  to  pilots  passing  down  the  main  channel 
and  not  intending  to  use  the  canal.  This  suction  would  be  of  very  great 
importance,  and  a  source  of  danger  when  tile  ice  breaks  up  in  the  spring. 

One  very  great  advantage  that  Quincy  Bay  now  possesses  is  that  it 
is  a  secure  ice-harbor,  or  winter  harbor,  for  boats.    With  an  open  canal 
ENG  91 134 
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leading  down  from  the  river  into  the  bay,  we  may  foretell  what  might 
happen  at  the  end  of  a  severe  winter.  The  bay,  canal,  and  river  will 
be  frozen,  as  they  frequently  are,  with  ice  15  inches  thick  or  more.  A 
thaw  comes  on  a  rising  river,  and  this  heavy  mass  is  raised  from  its 
side  anchorages,  is  broken  to  pieces  and  driven  down  the  bay,  is  piled 
up  against  the  piers  of  the  Bay  Bridge,  and  then  when  enough  head  is 
gained  and  the  whole  is  somewhat  softened  it  gives  way,  crashing  down 
the  bay,  carrying  with  it  all  frail  vessels,  until  a  mass  large  enough  is 
accumulated  to  tear  away  all  steamboats  that  have  sought  Quincy  Bay 
as  a  safe  winter  harbor,  such  as  it  is  now. 

This  is  not  a  fancy  picture.  Ice  has  been  forced  in  times  past  down 
Squaw  Chute,  a  short  small  slough,  into  Quincy  Bay,  at  the  lower  end, 
when  a  break-up  occurred  at  a  stage  suitable  for  such  an  event,  and 
one  of  our  difficulties  is  to  maintain,  against  the  ice,  dams  that  we  ouild 
to  close  up  just  such  small  sloughs  as  is  here  proposed  to  be  opened. 

Let  us  now  consider  the  engineering  propositions  of  the  project.  *  The 
general  plan  of  improvement  of  this  river  proposes  to  close,  all  small 
useless  island  chutes  and  sloughs.  The  plan  of  concentration  requires 
the  constant  passage  down  the  main  low- water  bed  of  the  river  of  the 
bulk  of  the  water. 

For  12  years  we  have  made  a  practice  of  closing  such  small  chutes. 
The  maps  show  how  many  have  been  closed,  and  the  testimony  is 
unanimous  that  such  closure  is  in  the  interest  of  navigation. 

Three  such  closures  have  been  made  in  sight  of  Quincy,  and  one 
small  slough  running  into  the  bay  has  itself  been  closed,  Squaw  Chute 
by  name.  It  does  not  need  argument  at  this  time  to  show  that  this 
plan  is  the  proper  one  to  follow.  Yet  the  opening  of  Willow  Slough  or 
some  other  channel  from  the  Mississippi  Biver  into  Quincy  Bay  will  be 
a  direct  violation  of  this  practice. 

What  engineering  reason  has  been  assigned  why  this  canal  should  be 
dug!  The  only  one  that  has  come  to  my  knowledge  has  been  that  the 
current  introduced  intp  Quincy  Bay  would  scour  out  the  bar  at  the  mouth 
of  Whipple  and  Oedar  creeks,  and  in  general  keep  the  bay  from  filling 
up.  I  have  already  shown  that  there  would  undoubtedly  be  a  great 
diminution  of  velocity  and  scouring  effect  after  the  water  of  the  canal 
reached  Quincy  Bay. 

There  is  no  doubt  that  the  canal  would  scour  a  canal  or  channel  equal 
in  capacity  to  itself  through  Whipple  Creek  Bar.  The  matter  so  scoured 
would  deposit  lower  down  in  the  bay,  and  eventually  a  channel  equal  in 
capacity  to  the  dug  canal  would  be  scoured  and  maintained  through 
the  lower  bay.  That  is  the  limit  of  capacity  of  the  current  introduced 
into  Quincy  Bay,  to  scour  and  maintain  a  channel  equal  to  itself.  But 
we  have  stick  a  channel  already  in  Quincy  Bay,  and  greater  throughout, 
except  through  Whipple  and  Cedar  Creek  Bar,  and  this  has  been  half 
opened,  and  will  be  entirely  opened  by  July  1,  probably  at  an  expense 
of  not  over  $6,000.  In  point  of  fact,  the  total  expense  of  maintaining 
by  dredging  the  harbor  of  Quincy  Bay  for  11  years  has  been  only 
$66,300,  instead  of  the  minimum  amount  of  $73,120,  proposed  in  this 
project  to  secure  a  smaller  channel  with  many  disadvantages. 

Of  the  work  already  done  in  Quincy  Bay  about  $20,000  worth  of  dam- 
age was  caused  by  the  flood  of  1888,  during  which  the  Indian  Grave 
levee  broke  at  the  head  of  the  bay,  and  a  large  amount  of  material  was 
precipitated  into  the  bay,  entirely  filling  up  the  channel  dug  through 
Whipple  Creek  Bar  in  1884  and  1885,  and  the  areas  just  below  that  bar. 
There  is  now  available  for  dredging  in  Quincy  Bay  $25,000.  This 
money  will  be  spent  in  carrying  out  the  project  of  1879,  and  there  is  no 
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doubt  in  my  mind  that  it  tfill  suffice  to  widen  and  deepen  the  channel 
throughout  Quincy  Bay  enough  to  answer  all  purposes,  and  secure  the 
necessary  area  and  depth  within  the  harbor  lines  for  all  the  purposes 
of  navigation  for  not  less  than  6  years.  Maps  showing  the  areas  dredged 
at  various  times  in  Quincy  Bay  are  inclosed  herewith.* 

The  dredging  proposed  in  1885  was  done  that  year,  and  two  cuts,  60 
feet  in  width  in  all,  were  dug  through  thfc  same  in  1889  and  1890,  and 
on  the  same  lines  the  contractors  will  operate  in  1891  and  1892. 

To  conclude,  I  do  not  think  it  advisable  to  reopen  Willow  Slough  or 
any  other  channel  from  the  Mississippi  River  to  Quincy  Bay,  for  the 
following  reasons: 

(1)  It  is  contrary  to  the  theory  of  the  improvement  of  this  river,  as 
adopted  by  the  United  States. 

(2)  No  use  could  be  made  of  such  canal  by  navigation  that  is  not 
already  better  provided  for. 

(3)  Such  a  canal  would  endanger  the  safety  of  crafts  using  Quincy 
Bay  as  an  ice  or  winter  harbor. 

(4)  It  is  needless,  because  the  only  value  to  be  got  from  its  construc- 
tion is  easier  and  cheaper  secured  by  dredging. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

E.  H.  Ruffner, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  JJ.  S.  A. 


REPORT  OF  BOARD  OF  ENGINEERS. 

Engineer  Office,  U.  S.  Army, 

Quincy,  HI.,  February  18, 1891. 

General:  The  Board  of  Engineers  constituted  by  paragraph  1, 
Special  Orders,  No.  77,  Headquarters  Corps  of  Engineers,  November  7, 
1890,  to  which  was  assigned  by  indorsement  by  the  Chief  of  Engineers 
dated  January  2,  1891,  the  consideration  of  the  report  on  examination 
for  pufpose  of  reopening  Willow  Slough  or  some  other  channel  from 
Mississippi  Biver  to  Quincy  Bay,  submits  the  following  report: 

Pursuant  to  the  call  of  the  senior  member  the  Board  met  in  Quincy 
on  February  17,  and  held  a  public  meeting,  where  the  views  and  wishes 
of  all  persons  interested  were  invited  to  be  expressed.  As  due  notice 
had  been  given  the  city  authorities  by  letter,  and  the  public  by  notices 
published  in  the  daily  morning  and  evening  papers,  there  was  a  full  at- 
tendance at  this  meeting  of  those  most  interested  in  and  cognizant  of 
the  matter  in  question.  There  is  inclosed  a  brief  r6sum6  of  the  speeches 
and  remarks  made  by  parties  at  the  meeting.  Two  sessions  were  held, 
morning  and  afternoon.  The  only  written  documents  submitted  to  the 
Board  are  a  paper  of  the  city  engineer,  Mr.  E.  B.  Chatten,  calling  the 
attention  of  the  city  council  to  the  danger  of  allowing  certain  intended 
sewers  to  empty  into  Quincy  Bay,  and  a  paper  signed  by  numerous  par- 
ties asking  that  a  channel  be  opened  from  the  river  to  the  bay,  and 
that  a  small  levee  be  built  on  Whipple  and  Cedar  Creek  Bar  to  catch 
therein  the  deposits  of  these  creeks  and  prevent  them  entering  the  bay. 

It  may  be  said,  therefore,  that  the  Board  is  quite  well  informed  as  to 
the  wishes  of  all  concerned. 

#  Not  printed. 
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The  Board  considers  that  Major  Ruflner's  detailed  report,  which  gives 
all  the  facts  bearing  upon  the  question  and  detailed  estimates  of  cost, 
covers  all  the  points  that  need  be  discussed  and  adopts  it  as  a  part  of 
this  report. 

It  appears  that  formerly  there  was  a  current  in  Quincy  Bay  at  lower 
stages  than  at  present,  but  that,  by  the  construction  of  the  Indian  Grave 
levee,  certain  movements  of  sand  bars  in  the  Mississippi  liiver,  and  the 
tilling  up  of  Willow  Slough,  such  current  has  been  virtually  destroyed 
at  all  stages  of  less  than  5  feet  at  low  water.  This  absence  of  current 
at  low  stages  of  the  river  affects  the  purity  of  the  water  in  the  bay  and 
to  a  certain  extent  results  in  the  deposit  of  a  limited  amount  of  the  ma- 
terial brought  in  by  creeks.  By  slightly  deepening  Willow  Slough,  or 
other  practicable  means,  the  length  of  time  during  which  fresh  water 
can  reach  the  bay  may  be  prolonged,  and  such  a  result  is  probably  very 
desirable  on  sanitary  grounds,  but  to  furnish  a  channel  which  will  serve 
the  purpose  of  navigation  or  permit  the  passage  of  a  sufficient  amount 
of  water  to  have  any  effect  on  the  deposits  in  the  bay  is  a  work  which 
would  be  very  expensive  and  which  the  interests  of  commerce  do  not 
appear  to  justify. 

The  Board  would  respect  fully  state  that  in  their  opiuion  the  u  re- 
opening of  Willow  Slough  or  some  other  channel  frpni  the  Mississippi 
to  Quincy  Bay  "  is  not  advisable. 

A.  Mackenzie, 

Major,  Corps  of  Engineers, 
A.  M.  Miller, 

Major,  Corps  of  Engineers. 
E.  H.  Euffner, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey,  > 

Chief  of  Engineers,  U.  S.  A. 


MINUTES  OF  PUBLIC  M  FETING. 

Engineer  Office,  U.  S.  Army, 

Qniimj,  111. 

Report  of  the  meeting  hold  at  the  Y.  M.  B.  A  rooms  February  17,  1891,  in  regard  to 
opening  Willow  Slough  or  Boino  other  channel  into  Quincy  Hay. 

After  an  explanation  of  the  object  of  the  meeting  by  Major  Ru finer,  City  Engineer 
Chatten  stated  that  through  the  closure  of  channels  from  the  river  caused  the  water 
to  stagnate,  and  that  a  channel  would  be  very  important  to  carry  off  the  deposit. 

C.  D.  Van  Frank  then  read  a  petition  in  regard  to  the  building  of  a  levee  around 
the  mouth  of  Cedar  Creek  to  prevent  deposit  in  the  bay. 

F.  W.  Meyer  was  called  upon,  and  stated  that  by  the  building  of  levees  the  supply 
of  water  was  cut  off  from  the  bay,  and  through  that  source  the  bay  has  boen  gradu- 
ally tilling,  and  river  and  ice  men  especially  have  been  damaged  to  a  great  extent. 
Thinks  that  by  opening  a  channel  a  current  into  the  bay  will  prevent  all  further 
deposit  at  it*  mouth. 

George  A.  Anderson:  In  regard  to  the  advantages  of  a  channel  in  Quincy  Bay  and 
its  importance  to  navigation. 

C.  1).  Van  Frank  stated  that  a  channel  in  the  upper  part  of  the  bay  would  be  a 
most  desirable  thing ;  it  would  form  a  continual  current  through  the  bay  without 
washing  ita  banks  and  without  the  least  danger  to  steamboats;  would  form  a  most 
excellent  harbor. 

Col.  W.  \V.  Berry :  In  regard  to  the  navigability  of  Quincy  Bay  and  the  importance 
of  a  channel. 

C.  D.  Van  Frank  stated  that  a  channel  such  us  proposed  would  carry  all  the  deposit 
sewage  from  the  bay  and  have  force  enough  to  carry  out  what  is  materially  depos- 
ited there.  Thinks  there  would  bo  very  little  expense  connected  with  the  repair 
of  such  channel.  There  should  bo  a  channel  running  into  the  bay  at  low  stages  to 
prevent  tilling  in  at  tlio  lowor  end. 
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J.  I>.  Morgan :  In  regard  to  the  changes  in'  the  river  that  have  taken  place  under 
hie  observations  since  landing  hero  5b"  years  ago. 

Louis  Hoswell:  It  seems  to  me  that  considerable  discussion  has  been  carried  on  in 
regard  to  a  channel  into  Quincy  Bay.  I  do  not  desire  to  speak  of  what  would  seem 
like  telling  a  workman  his  own  business,  nor  would  I  tell  him  to  carry  out  what  I 
thought  was  the  right  thing.  The^Quincy  Bay  is  a  navigable  stream,  dependent 
somewhat  upon  the  water  course;  formerly  it  was  without  difficulty  that  loads  of 
iron  and  lumber  were  taken  up  the  bay,  but  of  late  years  we  have  had  to  abandon 
it.  Besides  the  interest  such  as  the  property  owners  have,  there  is  at  present  inter- 
est felt  for  this  stream  as  navigable  water. 

The  Government  engineers  work  upon  their  judgment  «s  to  the  best  means  of  car- 
rying out  things  to  the  best  of  their  knowledge  for  the  benefit  of  the  people ;  we 
must  rely  upon  their  j  udgrnent.     Let  us  ask  them  not  to  think  this  a  private  scheme. 

The  Quincy  Bay  should  be  maintained  as  a  navigable  stream.  The  sanitary  condi- 
tion of  the  water  is  of  minor  importance  to  a  growing  city,  although  the  lives  of  125 
men  are  practically  endangered  by  its  use.  If  the  Government  will  make  the  stream 
navigable,  it  will  bring  commerce  into  it  and  enable  us  to  reach  our  factories.  The 
bay  should  be  opened  not  as  a  private  but  as  a  national  interest. 

Captain  Brown  states  that  by  the  building  of  the  bridge  and  disturbing  the  bind 
has  had  some  effect  in  filling  up  of  the  bay.  Does  not  think  that  a  rapid  current  in 
the  bay  will  maintain  it  as  a  navigable  stream ;  that  it  must  be  dredged  even  once  a 
year. 

James  Woodruff:  In  regard  to  navigability  and  advantages  of  a  channel  into 
Quincy  Bay  and  the  unhealthy  condition  of  the  water. 

George  A.  Anderson:  In  regard  to  suitability  of  Quincy  Bay  for  commerce.  Does 
not  thiuk  that  dredging  alone  will  make  the  bay  suitable  for  navigation. 

H.  F.  J.  Ricker  stated  that  he  remembers  when  Wood  and  Willow  sloughs  afforded 
good  ice  harvests,  and  in  the  spring  were  used  by  woodmen ;  but  in  the  last  5  or  10 
years  have  filled  up  so  fast  that  the  natural  course  of  water  from  the  river  has  been 
shut  off. 

F.  M.  Collins:  In  regard  to  the  navigability  of  Quincy  Bay  and  the  advantages  of 
a  channel  from  the  river. 

Ed.  Wells  states  that  in  order  to  prevent  the  bay  from  filling  in  dredging  will  have 
to  be  resorted  to  often,  and  that  a  channel  should  be  cut  through  from  the  river  to 
keep  it  open. 

Ed.  Seeger  stated  that  Mr.  Van  Frank's  ideas  in  regard  to  this  very  important  chan- 
nel at  the  upper  end  of  the  bay  to  form  a  continual  current  are  very  good. 

The  meeting  then  adjourned  until  2  p.  m.,  but  nothing  of  importance  came  up. 


LETTER  OP  MR.   E.    R.    CHATTEN,    CITY  ENGINEER. 

Quincy,  III.,  November  SO,  1SS9. 

Gentlemen  :  In  the  matter  of  a  proposed  change  in  the  second  district  of  the  sew- 
age system  referred  to  me,  I  would  respectfully  report  that  any  change  in  the  sys- 
tem would  increase  the  cost,  as  additional  rock  excavation  would  be  necessary  to 
cross  and  use  pri v:\to  property  to  secure  the  drainage,  owing  to  the  fact  that  the  fall 
from  Cedar  and  Front  to  Broadway  and  Front  is  so  slight  as  to  make  it  difficult  to 
dispose  of  sewage.  To  change  system  so  as  to  bring  sewer  from  a  point  at  north  end 
of  second  district  to  place  of  delivery  would  necessitate  a  choice  of  two  routes,  viz: 
either  along  the  bay  or  along  Front  street  to  cattle  yards,  and  then  along  the  bay 
to  the  point  of  delivery;  sooner  or  later,  as  the  city  grows  in  size  and  population, 
the  bay  will  have  to  be  used  as  an  outlet  for  sewage,  as  it  is  now  by  Soldiers'  Home, 
and  before  any  change  is  made  in  the  present  system  I  would  respectfully  suggest 
that  the  matter  be  given  a  careful  investigation  with  a  view  to  the  possibility  of 
obtaining  a  continuous  current  through  the  bay,  which  would  effectually  remedy" the 
causes  for  complaint  against  the  present  system. 

Any  practicable  change  will  add  from  $15,000  to  $20,000  to  the  cost,  approximately, 
and  if  the  plan  proposed  by  Mr.  Van  Frank  were  adopted  it  would  deprive,  to  a 
great  extent,  the  northern  portion  of  the  city  of  the  benefits  of  sewerage,  as  it  would 
be  inaccessible  from  points  north  of  sewer,  owing  to  the  ravine  which  lies  between 
those  points. 

The  expense  of  that  plan  would  be  much  greater  than  any  other,  as  excavation 
would  be  greater.  The  opinion  given  as  to  cost,  fall,  etc.,  is  based  upon  the  figures 
given  in  plat  of  system  and  grade  books,  but  in  order  to  make  accurate  figures  a  com- 
plete survey  of  that  district  should  be  made. 

Respectfully  submitted. 

E.  R.  Chatten, 

City  Engineer. 

To  the  honorable  Mayor  and  City  Council. 
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PETITION  OF  CITIZENS  OF  QUINCY,  ILLINOIS. 

Quincy,  III.,  February  17,  1891. 

Gentlemen  :  In  the  matter  of  opening  a  channel  from  Mississippi  River  to  Quincy 
Bay: 

Such  a  channel  seems  every  way  desirable  for  the  purposes  of  navigation. 

To  get  the  best  results  from  such  improvement  of  Quincy  Harbor  it  seems  to  us 
that  the  proponed  channel  should  leave  the  river  at  some  point  above  the  railroad 
bridge  where  the  steamboat  channel  of  river  sets  in  to  the  Illinois  shore,  thence 
across  the  island  in  a  direct  line  to  some  point  in  the  bay  near  to  the  northern  limits 
of  harbor,  and  such  channel  should  be  broad  and  deep  enough  to  admit  steamboats 
at  all  stages  of  river;  the  sides  and  bottom  should  be  properly  protected  by  riprap 
to  prevent  scouring. 

Such  a  channel  would  not  only  make  a  good  and  desirable  inlet  for  steamboats  and 
other  crafts  to  the  upper  end  of  Quincy  Harbor,  but  would  also  supply  a  current 
which  would  carry  out  a  large  percentage  of  the  material  now  depositing  in  the  bay. 

In  connection  with  the  above  it  seems  to  us  that  -instead  of  removing  the  main 
part  of  Whipple  or  Cedar  Creek  Bar,  which  will  be  a  very  expensive  undertaking, 
will  it  not  be  more  economical  and  advantageous,  and  also  answer  all  the  require- 
ments of  navigation,  to  open  a  good  navigable  channel  along  the  western  part  of 
said  bay,  and  then  build  a  levee  around  the  remaining  part  of  the  bar  with  suitable 
water  ways  for  the  escape  of  the  water  of  Cedar  Creek,  such  levee  to  hold  the  de- 
posits of  the  creeks  on  snore, thus  preventing  further  injury  to  navigation  from  that 
source. 

C.  D.  Van  Frank 

(and  38  others). 

Board  of  Engineer  Officers, 

Considering  Quincy  Bay  Improvements. 


Z   2. 

PRELIMINARY  EXAMINATION  OF  MISSISSIPPI  RIVER  AT  WARSAW,  ILLI- 
NOIS, WITH  A  VIEW  OF  REMOVING  BAR. 

[Printed  in  House  Ex.  Doc.  No.  6  ,  Fifty-First  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  4, 1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  October  29, 1890,  from  Maj.  E.  H.  Ruffner,  Corps  of  En- 
gineers, giving  results  of  the  preliminary  examination  of  Mississippi 
Kiver  at  Warsaw,  IU.,  with  a  view  of  removing  bar,  made  to  comply  with 
provisions  of  the  river  and  harbor  act  approved  September  19, 1890. 

Major  Ruffner  reports  that  he  does  not  consider  this  section  of  the 
river  worthy  of  improvement,  and  on  the  contrary  that  the  removal  of 
the  bar  would  be  a  detriment  to  navigation.  Col.  O.  M.  Poe,  Corps  of 
Engineers,  agrees  that  the  locality  should  not  be  improved  by  the  Gen- 
eral Government,  and  in  this  opinion  I  concur. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineer*. 

Hon.  Eedfield  Proctor, 

Secretary  of  War. 
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report  of  major  e.  h.  ritffner,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 
Quincy,  III,  October  29,  1890. 

General:  In  obedience  to  letter  of  instructions  of  the  20th  Septem- 
ber, I  have  the  honor  to  render  the  following  report  of  a  preliminary 
examination  of  Mississippi  River  at  Warsaw,  111.,  with  a  view  to  re- 
moving bar,  as  required  by  the  river  and  harbor  act  of  September  11), 
1890. 

A  personal  examination  of  the  river  near  the  public  steamboat  land- 
ing at  Warsaw,  111.,  and  conversation  with  pilots  who  know  the  river, 
confirmed  my  prior  knowledge  that  there  was  no  bar  in  front  of  or  near 
the  public  landing  at  Warsaw.  There  has  been  no  bar  near  or  inter- 
fering with  this  landing  for  some  years,  and  there  is  no  bar  approach- 
ing or  coming  down  on  it.  In  order  to  ascertain  exactly  what  was  the 
intention  of  the  act,  the  steamer  Success  was  subsequently  stopped  at 
Warsaw  and  a  search  made  by  Assistant  Engineer  Richards  and 
Pilot  Ames  for  parties  knowing  anything  about  the  matter.  It  was 
then  discovered  that  the  clause  was  inserted  at  the  request  of  the 
owners  of  a  woolen  mill  some  two- thirds  of  a  mile  below  the  public 
landing.  There  is  a  large  sand  bar  in  front  of  this  mill,  and  on  account 
of  low  water  there  had  been  a  necessity  for  extending  the  supply  pipe 
for  the  boilers  into  the  river.  The  nature  of  well  water  at  the  mill  site 
was  such  that  the  boilers  could  not  advantageously  use  that  well  water, 
and  therefore  as  "the  bar  grew  in  size  from  year  to  year,  it  became 
necessary  to  extend  the  supply  pipe  to  the  river,  until  finally  some 
1,700  feet  of  pipe  in  all  were  laid/  This  long  pipe  would  not  be  re- 
quired if  the  bar  were  removed,  and  hence  the  suggestion  as  to  an  in- 
quiry in  reference  to  the  cost  or  removing  this  bar. 

Steamboats  are  not  enabled  to  land  at  or  near  the  mill,  and  any 
goods  shipped  by  steamboat  must  be  hauled  in  wagons  over  the  two- 
thirds  of  a  mile  to  the  steamboat  landing.  I  did  not  understand  that 
it  was  considered  desirable  that  the  bar  should  be  removed  in  order  to 
allow  steamboats  to  land  at  the  mill,  nor  do  I  understand  that  the  mill 
makes  many  shipments  by  water.  It  will  now  be  best  to  consider  the 
engineering  features  of  the  situation.  A  tracing  of  the  general  map  of 
the  vicinity  of  Warsaw  is  inclosed.*  This  shows  the  outlines  of  the 
low- water  bed  of  the  river  as  it  will  be  when  completely  regulated  at 
this  stretch.  The  broken  lines  show  a  width  of  about  1,400  feet  (some  400 
feet  less  than  in  other  localities),  and  the  two  wing  dams  on  the  Missouri 
shore,  built  in  1880,  and  one  raised  in  1887,  hold  the  body  of  water  on 
the  Illinois  shore  at  the  Warsaw  Landing.  The  current  and  body  of 
water  then  leave  the  Illinois  shore  and  go  over  to  the  Missouri  shore 
and  the  Alexandria  Landing.  This  set  of  the  current  is  much  more 
marked  at  high  water  than  at  low  water,  and  the  head  of  Fox  Island 
and  Alexandria  Point  can  be  held  only  by  revetment,  as  shown.  This 
state  of  affairs  produces  an  eddy  under  the  lee  of  Warsaw  Point,  and 
the  large  bar  shown  is  the  result.  I  presume  that  bar  has  always  been 
there,  and  certainly  as  a  result  of  our  works  of  permanent  contraction 
it  not  only  will  always  be  there,  but  probably  will  increase  in  height 
and  maintain  a  width  at  low  stages  of  about  what  it  is  now,  i.  e.,  about 
as  far  as  the  broken  lines  or  channel  lines  show,  at  least  1,400  feet  in  a 
straight  line  from  the  mill  in  question.  If  it  happen  at  the  present 
time  to  be  a  little  wider  than  that,  possibly  the  next  high  water  will 

*  Not  reprinted. 
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wash  off  some  of  the  extra  width.  We  consider  the  condition  of  the 
river  for  the  2  miles  in  distance  from  the  upper  part  of  Warsaw  to  the 
middle  of  Fox  Island  as  very  favorable. 

In  consideration,  therefore,  of  the  whole,  I  respectfully  report  that  I 
do  not  consider  the  removal  of  the  bar  below  Warsaw,  IU.,  as  worthy 
of  improvement,  but,  on  the  contrary,  that  its  removal  would  be  a  posi- 
tive detriment  to  that  portion  of  the  navigable  river. 
Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNER, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  u.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich.,  November  1, 1890. 
Respectfully  forwarded. 

I  concur  in  the  opinion  of  the  district  engineer  that,  under  present 
conditions,  the  "  Mississippi  River  at  Warsaw,  HI.,  with  a  view  to  re- 
moving bar,"  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. 

O.  M.  Poe, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer,  Northwest  Division. 


Digitized  by  LjOOQ IC 


APPENDIX  A  A. 


IMPROVEMENT  OF  MISSISSIPPI  BIVER  BETWEEN  MINNEAPOLIS  AND 
DES  MOINE8  RAPIDS,  AND  OP  DE8  MOINE8  RAPIDS;  OPERATING  AND 
CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 


REPORT  OF  MAJOR  A.  MACKENZIE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Operating  snag  boats  and  dredge  boats 

on  Upper  Mississippi  River. 

2.  Mississippi  River  between  Minneapolis 

and  Des  Moines  Rapids. 


3.  Des  Moines  Rapids,  Mississippi  River. 

4.  Operating  and  care  of  Des  Moines  Rap- 

ids Canal  and  Dry  Dock. 


EXAMINATIONS  AND  SURVEYS. 


5.  Slough  at  Hamilton,   Illinois,  with  a 
view  of  dredging  out  the  same. 


Mississippi  River  at  and  above  Clin- 
ton, Iowa,  with  view  of  removing 
bars  north  of  Little  Rock  Island. 


United  States  Engineer  Office, 

Rock  Island,  111,  July  9, 1891. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  works  in  my  charge  during  the  fiscal  year  ending  June  30, 
1891. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major,  Corps  of  Engineers.     • 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


A  Ax. 


OPERATING  8NAG  BOATS  AND  DREDGE  BOATS  ON  UPPER   MISSISSIPPI 

RIVER. 

The  work  covered  by  this  appropriation  is  the  removal  of  snags, 
wrecks,  and  other  obstructions,  the  cutting  and  pulling  back  of  over- 
hanging trees,  the  clearing  of  shores,  the  searching  for  and  marking 
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of  new  channels,  assisting  stranded  boats  and  barges,  surveys  and 
examinations  in  connection  with  new  improvements  and  for  facilitating 
navigation  through  bridges,  inspection  and  repair  of  existing  works, 
formation  of  temporary  or  permanent  chahnels  through  obstructing  bars, 
and  in  general  in  benefiting  commerce  by  aiding  existing  navigation 
and  assisting  in  the  permanent  improvement  of  the  Upper  Mississippi 
.River. 

The  plant  used  in  connection  with  this  work  is  the  snag  boats  and 
dredges.  At  times  when  the  plant  is  not  required  in  connection  with 
this  special  work  it  is  use  under  general  or  special  appropriations  for 
work  of  permanent  construction. 

By  the  river  and  harbor  act  of  August  11,  1888,  provision  was  made 
for  operating  snag  boats,  and  dredge  boats  on  the  Upper  Mississippi 
River  under  an  indefinite  appropriation,  the  annual  expenditure  being 
limited  by  the  act  to  $25,000.  There  has  been  expended  under  the  in- 
definite appropriation  during  the  fiscal  year  ending  June  30, 1801,  the 
sum  of  $25,000. 

The  snag  boat  General  Barnard  was  engaged  in  the  work  of  removing 
snags,  etc.,  from  July  1  to  October  10,  1890,  and  from  May  18  to  June 
30, 1891.  During  a  part  of  the  season  of  1890  she  was  employed  in  towing 
dredge  Phoenix  to  various  points  on  the  river.  Dredge  Phoenix  was 
engaged  from  July  16  to  October  3,  1890,  in  removing  wrecks,  cribs, 
and  other  obstructions  above  Keokuk,  in  which  work  she  was  assisted 
by  steam  launch  Ada.  The  snag  boat  J.  G.  Parke,  havingbeeu  thoroughly 
repaired,  was  put  in  commission  May  10, 1891 ;  and  from  that  time  to 
Juue  30,  1891,  was  employed  in  connection  with  dredge  Phoenix  and 
steam  launch  Elsie  in  deepening  the  permanent  channel  at  Nininger, 
The  details  of  work  accomplished,  together  with  statistics  of  commerce 
and  navigation,  are  given  in  the  appended  report  of  Assistant  Engi- 
neer C.  W.  Durham. 

A  detailed  statement  and  a  summary  of  expenditures  for  operating 
snag  boats  and  dredge  boats  on  Upper  Mississippi  River  for  the  fiscal 
year  ending  June  30, 1891,  are  appended. 

The  total  tonnage  of  the  Mississippi  River  between  the  Falls  of  St. 
Anthony  and  mouth  of  Illinois  River  for  calendar  year  1890  was  ap- 
proximately 4,400,000  tons.  This  includes  logs  and  lumber  as  well  as 
ordinary  merchandise. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  2,  1867 $96,000 

By  allotment  from  appropriation  of  July  25, 1868 26, 000 

By  allotment  from  appropriation  of  1869 35, 640 

By  act  approved — 

July  11, 1870 36,000 

March  3,  1871 42,000 

June  10,  1872 42,000 

March  3,  1873 25,000 

June  23,  1874 25,000 

March  3,  1875 25,000 

August  14,  1876 30,000 

June  18,  1878 41,500 

March  3,  1879 20,000 

June  14,  1880 8,000 

March  3,  1881 25,000 

By  act  passed  August  2,  1882 25,000 

By  act  approved  August  5,  1886 ^ 22, 500 

By  act  of  August  11,  1888,  for  fiscal  year  ending — 

June  30, 1889 25,000 

June  30, 1890 25,000 

June  30, 1891 25,000 

Total 599,640 
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Money  ntatement. 

Juno  30,  1891,  ainuuiit  drawn  from  Treasury  uudcr  permanent  appropria- 
tion          $25,000 

June  30,  1891,  amount  expended  during  fiscal  year 25, 000 

July  1,  1891,  amount  available,  under  permanent  appropriation  of  August 

11,  1888,  for  tlhcul  year  ending  June  30,  1892 25,000 


Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Missisnippi  River  for  the  fiscal  year  ending  June  30,  1891. 
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© 
> 

© 
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To  whom  paid. 

1 

ll8* 

Peg  |13 

1 

i  Labor. 

I 

l 

1 

.2 

I 

*3 

0 

i 
1 

i 

1 

July,  1S90. 
George  Hill 

$137.21 
18.78 
12.29 
21.40 
23.30 
84.0ft 
9.00 

113.44 
84.52 

312.31 
36.25 
27.35 
94.50 

372.38 

125.00 
1,473.99 

325.00 
98.45 
15.90 

357.76 
10.80 

128.45 
3.75 
13.59 

$137. 21 
18  78 

2 

3 

P.  R.  Sutton 

12.29 

4 

21.40 

5 

A.Weber  &  Co 

$23.30 

ft 

Wilkinson  &  Co 

84.06 

7 

R.  S.Owen 

$1.80 
112.79 

70.30 
311.06 

36.25 

27.35 

$7.20 

8 

T.Nodler 

.65. 
14.22 
1.25 

9 

do 

10 

Kellogg,  Birge  &  Co 

11 

A.  Roschert  &.  Co 

1?. 

Hy.  A.Koettker 

13 

Jno.  M.  Keiflein 

94.50 

................ 

u 

Ward  &  Brady 

372.36 

15 

W.  X.  Tibbals 

$125.00 
1,473.99 

1ft 

Hired  men 

17 

....do.* 

$325.00 

18 

Various  persons 

5.45 

83.50 

9.50 

19 

W.A.Bonsaok < 

15.90 

20 

Hired  men 

357.75 

21 

Wilkinson  &  Co 

10.80 

22 

Hired  men 

128.45 

23 

Raze  &  Davis 

3.75 
13.59 

24 

Charles  Mnnson  Belting  Co 

Total 

3,899.45 

325.00  1  1,956.74  1  565.00 

185.20 

438.62 

428.89 

•    August,  1890. 
Gaunitz  Bros.  &  Schwab 

I 

28.25 
23.55 
24.51 
37.52 
32.11 
192.70 
54.00 
50.00 
30.00 
30.00 
25.50 

4.00 
28.98 

6.50 

5.39 
M.00 
13.00 
22.59 

1.20 

4.20 
19.69 

2.91 
29.39 
13.20 

8.16 

286.52 

54.00 

47.70 

28.25 
23.55 
24.51 
37.52 
29.61 
16.20 

2 

....do 

3 

Thoa.  E.  Schindler  &  Co 

4 

F.W.Luley  &  Son 

! 

5 

Chas.iT.  Long 

"i76."50" 
54.00 
50.00 
30.00 
30.00 
25.50 

2.50 

ft 

Varlouspersons 

1 

7 

Henrv  Harrison 

1 

8 

T.  C.  Bright  &  Co 

l 

9 

S.  G.  Garnett 

10 

James  Robinson  &  Son 



11 

C.  A.  Hutchinson 

.     . 

12 

C.W.  Durham 

Osgood  Dredge  Co 

Murray  Iron  Works  Co 

4.00 

1 

13 

20.96 

14 

1 

6.50 

15 

Ewald'lronCo 

* 

5.39 

1ft 

Henry  Harrison 

54.00 

17 

Chas.  J.  Long 

13.60 
22.59 

18 

Thos.E.  Schindler  &  Co 

19 

1.20 

20 

McElroy  Sc  Armitage 

4.20 

21 

A.  Weber  &  Co 

1 

19.69 

22 

Carson  &  Rand 

1 

2.91 

23 

H.  C.  Hodge  &  Sons 

29.39 
13.20 
8.16 

24 

Leach  &  Ireland 

25 

H.V.Stolts 

28 

Pilot  Steamboat  Co 

286.52 
54.00 
47.70 

n 

Fred.  A.  Bill 

» 

Henry  Harrison 

i.. 
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Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  River,  etc.— ^Continued. 
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August,  1890— Continued, 
Chaa.  J.  Long 

$43.96 

30.79 

6.98 

7.00 

10.00 

71.49 

1,428.67 

405.00 

75.00 

109.00 

51.11 

272.79 

$37.71 
36.79 
6.98 
7.00 

$6.25 

30 

Tho8.  E.  Schfndler  &  Co 

31 

3? 

L.  Farri  s 

33 

William  Powers 

$10.00 
49.00 

34 

22.49 

35 

$1,428.67 

405.00 

75.00 

30 

do r 

37 

Charles  Delile 

38 

109.00 

39 

51.11 

40 

Hired  men 

$272.79 

Total 

3,645.94 

$4.00 

1,908.67 

408.66 

976.22 

9.95 

338.44 

September,  1890. 
Albert  Ki™hn«r 

1 

141. 13 
10.79 

156.50 
95.51 
56.2$ 
30.00 
47.38 
86.69 
15.07 
59.  H 
62.50 
1,448.00 
52.05 
16.70 

63.63 
10.79 

75.00 

2.50 

? 

8 

156.50 
95.51 
56.25 
30.00 

4 

W.  Ketcham 

ft 

« 

S.  G.  Garaett 

7 

GaunHz  Bros.  &  Sch  wab 

47.38 
26.69 
15.07 
57.64 
2.50 

8 

F.  W.  Lulev  &  Son 

9 

i 

10 

F.  Walter  &  Son 

"66.66 

1.50 

11 

T.  C.  Bright  &  Co 

IB 

Hired  men 

1,448.00 

13 

Various  persons 

37.05 
16.70 

15.00 

14 

William  Ryan  &  Son 

Total 

2,217.71 

1,448.00 

277.45 

488.26 

4.00 

October,  1890. 
Ed.  Gilbert 

1 

18.00 

36.00 

42.50 

6.63 

34.53 

45.00 

21.92 

125.67 

13.60 

78.54 

„   2.40 

50.60 

10.00 

4.15 

25. 50 

13.50 

94.50 

69.41 

127.50 

16.16 

8.55 

7.50 

10.  25 

4.45 

5.50 

10.84 

36.01 

914. 49 

154.01 

18.00 

?, 

E.  M.  Dickey  Co 

36.00 
42.50 

3 

4 

A.M.  Riddle 

6.63 
.25 

ft 

Charles  J.  Long 

34.28 

"45.66' 

fi 

7 

Tho8.  E.  Schiudler  &  Co 



21.92 

R 

125. 67 

9 

Ryan  Drug  Co 

1 

13.06 
29.28 

in 

H*art  Sc  Fasbender 

::;::::::: 

49. 20 
2.40 

ii 

. 

i?, 

Shadlo  and  Acker  Coal  Co 

M.  D.  Franklin 

:::::::::. 

50.60 
10.  00 
4. 15 
25.50 
13.50 
94.50 

13 

U 

S.  W.  Vanderwarker 

15 

P.  W.  Hawe-H 

10 

Charles  E.  Rose 

17 

Consolidated  Coal  Co 

18 

W.  A .  Bonsack 

09.41 

19 

James  P.  Simms  &  Son 

1 

127.50 
16.16 

W 

Ward  &  Bradv 

n 

H.  A.Koettker 

8.55 

?tt 

R.  C.  Libbey  &  Co 

7.56 

%\ 

F.  B.  Martin 

10.25 
4.45 

?4 

C.  W.  Durham 

?5 

Baker  8c  Housman 

5.50 

W 

10.84 
36. 01 

77 

?8 

Hired  men 

100.00 

814.49 

29 

do 

154. 01 

Total 

1 

1, 987. 83 
!      415. 00 

114.70 
200.00 

958.16 
215.00 

163.26 

321. 75 

201.04 

228.92 

November,  1890. 

BO 

« 

— _ 

_ 

-. 

=T== 
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Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  liiver,  etc.— Continued. 


1 
I 

O 

6 
'A 

To  whom  paid. 

1 

ill! 

i 

eg 
Hi 

t 

1 

C 

2 

3 
CO 

3 

6 

as 

S 

i. 

2 

31 

December,  1890. 
William  Towle  &  Co 

# 

$47.60 

415.00 

3.90 

3.52 

$47.60 

3? 

$200.00 

$215.00 

33 

Ward  &  Brady 

3.90 
3.52 

34 

A.  Weber  &  Co 

........ 

Total 

470.02 

200.00 

215.00 

1 

55.02 

January,  1891. 

WWta>n  Tnwl«  Sr.Cti 

1 

75.79 

75.79 

February,  1891. 
Samuel  C.  Westcott 

? 

3.05 

13. 70 

415.00 

4.75 

127.20 

40.39 

36.30 

3.96 

3.04 

11.50 

415.00 

55.25 

655.73 

3. 05 

13. 70 

200.00 

4.75 

3 

C.  W.  Durham 

4 

215.00 

5 

W.  R.  Tibbals 

........j........ 

ft 

W.  A.  Bonsack  Lumber  Co 

Wilkinson  &  Co 

127.20 

7 

! 

40.39 

8 

A.  Weber  &  Co 

! 

36.30 
3.96 
3.64 

ft 

Ifc/Rlmy  it  Armitoge 

10 

P.  R.  Sutton 



11 

C.  W.  Durham  -  -  T , 

11.50 
200.00 



1 

12 

215.00 

!               i 

13 

Carson  Sc  Rand 

i 

55.25 
655.73 

14 

| 

Total 

|-------- 

1, 785. 47 

433.00 

430. 00 
125.00 

i 

922.47 

'March,  1891. 
W.  R.  Tibbals 

15 

125.00 
12.25 
379.16 
217.50 
121. 48 

i 

16 

0.  W,  l*urh»m 

12.25 

17 

Taber  &  Co 

I 

1 



1     i*7fl  1« 

18 

Bart.  E.  Linehan 

. 

217. 50 
121.48 
29.05 
17.95 
31. 33 
13.09 
8.40 

19 

Wilkinnon  &  Co 

i ! 

.....  j 

20 
21 

McElrov  &  Ariuitage 

Taber  at  Co 

29.05 

17.95 

31.  33 

13.09 

8.40 

0.00 

707. 00 

480.99 



.       i          

.::.:... j ...... \ • 

?? 

A.  Weber  &  Co 

1                   J....   .. 

?3 

Vollers  &•  Wurt  t  msm 

..i 

24 

.....  j 

95 

D.  Tipton 

Hired  men 

....do 

Total 

9.00 
200.00 

:::::::;::!::::::::l::::  .:::■ 

7ft 

215. 00 
125.00 

I....:... 

292.00 

?7 

j..    .  .1 

355.99 

1             : 

2, 152. 20 

221.25 

465. 00 

| 1 

1,465.95 

April,  1891. 
C.  W.  Durham 

■'             ' 

1 

12.75 

13.20 

92.86 

108.68 

197.  25 

47.18 

21.  39 

15.80 

4.10 

412.74 

670.50 

64.65 

12.75 
13.20 

? 

...do  

! 

3 

J  acob  Seithei 

92.86 

"  "i97.25 

2L3» 

15.80 

4.10 

412.74 

455.  50 

4 

Brouerick  Sc  Biu*coto 

$108.68 

5 

Clark-Johnson  Co 

6 

-•••-•-••j * 

47.18 

7 

McElroy  &.  Anulta£« 

A .  Wobor  &  Co 

j 

8 

9 

Wilkinson  &  Co 

10 

Hirt»d  men 

....... ...........j...... ........... 

11 

...do 

215. 00 

1 1 

12 

C.  A.  Hutch iiiHon 

.-..-•    "••!■••__ 

64.65 

Total 

'                   '                '                I 

1,661.10 

25.95 

215.00 

! 

!  155.86 

1,264.29 

May,  1891. 

E.Mead..- 

Sullivan  &  Anwerda 

13 

4.50 

i        11.53 

9. 31 

11.10 

116. 58 

1          3.15 

| 

4.50 
11.53 

14 

15 

H.  Ridder&Co 

;....;J;       »:::.. 

9.31  i 

16 

Jacob  Seither , 

i i    . .    

11.10  '- -- 

M 

Vollers  Sl  Warttman 

; i        '  

|    116.58 
1        3.15 

18 

McElroy  &  AnuitAge 

I : 1 
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Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  River,  etc. — Continued. 


! 

© 
> 

o 

1 

To  whom  paid. 

1 

H 

i  5?  S  • 

ill! 

fill 

© 

i3 

d 

1 

s 

i 

6 

9 
9 

ft 

M 

H 

8 
1 

- 

19 

May,  1891— Continued. 
Wilkinson  &  Co 

♦2.75 
3.15 

$2.75 

W 

Sam.  C.  Westcott 

A3.  15 

?1 

C.  W.  Durham 

9.50  i          9.50 

?? 

1.45 
4.68 
19.50 

!                         i 

$1.45    

?3 

! i 

4.68  J 

?4 

i 

$16.24 
25.40 

3.26  |. ....... 

95 

Thofl.  E.  Schindler  &  Co 

25.40 
249.71 

8.50 
57.80 
206.01 
78.51 
42.88 

3.16 
51.81 
11.52 
69.80 
44.79 
15.25 
33.30 
53.82 
120.47 

4.00 
40.00 
27.00 
36.18 
56.50 
18.60 

3.10 

3.00 

1, 099. 51 

25,48 

224.24 

37.89 

40.32 

10.20 

685,34 

i 

?6 

Geo.  Hill 

i    .  ... 

249.71 

?7 

C.  W.  Durham 

8.50 

28 

T.  Nodler .  

54.10    

180.  35  I 

2. 75     *72. 36 



3.70 
19.66 
3.40 

29 

30 

Fred.  A.  Bill 

31 

9.88 

33.00 

3? 

Yollers  &.  Warttman 

3.16 

33 

Wm   Towle  &  Co  

51.81 

34 

A.  M.  Kiddle 

11.52 
31.25 

35 

Ward  &  Brady 

38.55 

3ft 

44.79 
15.25 

37 

do                 

38 

33.30 
53.82 

.... 

39 

1 

40 

John  M.  Kniffain 

120.47 

41 

4.00 

4? 

G.  V.  Halliday  &  Co 

40.00 

43 

L.  T.  Davis     

27.00 

I 

44 

W.  A.  Bonsack  Lumber  Co 

36.18 

45 

56.50 

46 

Gaunitz  Brothers  &  Schawb 

T.  Nodler 

18.60 
3.10 

47 

48 

Egbert,  Fidlar  &  Chambers 

3.00 

49 

$1,099.51 

1 

50 

P.  L.  Uttley  &Co 

25.48 
208.67 

** 1 **" 

51 

15.57  I 

5? 

13.89  1      24.00 

53 

40.32  • 

.65  1 

54 

6.55 

3.00 

55 

685.34 

u,ww  j       ■  —   

Total 

)                ,               I 

3, 581. 29 

64.15 

1, 784.  85 

682.79  1  312.33  1  185.79  !     551. 3R 

June,  1891. 

— --__ - 

56 

48  65 

40.00  1 1       R-65 

57 

Thos.  E.  Schindler  &  Co 

32.96 
5.30 
3.25 

32.96 

S             I 

58 

5.30 

59 

Rube,  Heitahrends  &  Lewis 

Pilot  Steamboat  Co 

3.25 

60 

110.90 
21.00 
40.00 

6.80 
52.33 
20.00 
60.00 
43.45 

6.00 
30.00 
94.60 
27. 93 

; 

110.90 
21.00 
40.00 

61 

62 

T.  C.  Bright  •&  Co 

03 

6.80 

04s 

24.83 

27.50 
20.00 
60.00 

05 

Frederick  A.  Bill 



Off 

S.  G.  Garnett 

* 

67 

F.  W.  Lnley  &•  Son 

43.45 
6.00 

68 

Albert  Kirchncr 

.   1                1 

69 

Frederick  A.  Bill 

30.00 
91.60 

70 

C.  F.  Alden  &  Co 

i 

71 

27.53 

.40  i 

7? 

3.75 

1,274.00 

32.97 

20. 20 

100.00 

600.00 

40.00 

42.00 

13.00 

225. 32 



3.75  | 

73 



1,274.00 

74 

75 

Gaunitz  Brothers  &,  Schwab 

F.  W.  Lulev  &  Son 



30.  47 
20. 20 

2.50  i 

76 

100.00 

! 

77 



600.00  1 

78 

Frederick  A.  Bill 

:::::::::: 

j 

40.00 
42.00 

t 

79 

James  Robinson  &  Son 

i         i 

t 

80 

Robinson  &.  Carey  Co 

::::::::::!::::::::::!:::::::: 

13.00  '..- 

81 

225.  32 

8? 

Various  persons 

50.27 
40. 52 

26.77 
10.  52 

23.  50 
30.00 

83 

Gaunitz  Brother*  &  Schwab.... 

::::::::!::::::::: 

, 

Total 

3, 015. 20 

1,274.00  '  262.73 

639.50 

610.40  '     228.57 
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Summary  of  expenditure*  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
Biter  for  the  fiscal  year  ending  June  SO,  1891, 


Months. 


Office 
expenses, 
en  pert  11-  | 

^et^l    Labor. 


!Care,  repair,  and  operating  snag  boats  General  Barnard  and 
J.  G.  Parke. 


1890.  | 

July !  $325.00  $1,473.99 

August ..|  4.00  9*12.20 

September 905.3:1 

October 114.70  832.49 

November \  200.00  215.00 

December 200.00:  215.00  1 

I  i 

1891.  j 


January ' 

February i      433.00  • 

March !      221,25  ! 

April I        25.95  ' 

May I        04.15 

Jane 63.00 


430.00    ' I  922.47 

215.00  | I ! !  1,465.95 

215.00  I ' |  553.00 

1.099.51  |      189.47  |      401.42  |        62.04  |  340.99 


1.274.00 


1.50  |      262.73  ,      640.40  j      228.57 


$2, 650. 01 

1,622.02 

1,271.97 

1,390.53 

215.00 

262.60 


1,352.47 
1, 680. 95 
768.00 
2.084.43 
3,045.20 


Total 


1,051.05  ;  7,867.52     1,885.22     1,596.35  ,  1,239.24     3,754.85  :  10,343.18 


Months. 


1890. 


July 

August  — 
September  . 
October  — 
November. . 
December.. 


1891. 


January. . . 
February  . 

March 

April 

May 

Juue 


Total. 


Care,  repair,  and  operating  dredge  and  tender. 


Labor. 


$482.75 
976. 47 
482.67 
125.67 


$50.66 
685.34 


Fuel. 


$7.20 
507.22 
327.01 

64.75 


131.8 


Subsist- 


$72.10 
190.34 
132. 06 
87.67 


Expense.  Repairs.      Total. 


$54.86 
7.45 
4.00 
50.50 


$307.53 
338.44 


154.01 
"7.42 


75.79 


I      155.86         711.29 

281.37  '      123.75  I      210.39 


$924.44 

2, 019. 92 
045.  74 
482. 60 


7.42 


75.79 


250  -00, 

867. 15 

1,432.71 


3,002.90  j  1,038.04  j      763.54         396.42  I  1,801.87  j  7,005.77 


Grand 
total. 


$3,899.45 

3,645.94 

2, 217. 71 

1,987.83 

415.00 

470.02 


75.79 
1,785.47 
2. 152. 20 
1.061.10 
3,581.29 
3, 108.  20 


25, 000. 00 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

*    United  States  Engineer  Office, 

Rock  Island,  III,,  July  1,  1891. 
Major:  I  have  the  honor  to  present  my  report  on  the  operations  of  snag  boats  and 
dredge  boats  on  Upper  Mississippi  River  for  the  fiscal  year  ending  June  30,  1891,  to- 
gether with  some  statistics  of  commerce  and  navigation : 

OPERATIONS  OF  SNAG  BOAT  GENERAL  BARNARD. 

The  Barnard  arrived  at  the  Des  Moines  Rapids  Canal  July  1,  1890,  and  lay  in  the 
lower  level  nntil  July  16,  during  which  time  her  hull  was  repainted  and  considerable 
repairs  were  made  to  roof,  machinery,  etc. 

On  July  17  she  left  for  below,  arriving  at  St.  Louis  on  the  19th,  and  returning 
reached  Keokuk  on  the  24th.  On  this  trip  a  portion  of  one  of  the  ice-breakers  of 
Hamilton  Bridge  was  removed,  as  also  were  snags  and  other  obstructions  at  or  near 
the  following  localities:  Fox  Island,  Lone  Tree,  Cottonwood  Island,  Whitney,  Hick- 
ory Chute,  Louisiana,  McCoy  Island,  Hatchet  Chute,  Mason  Chute,  Two  Branch, 
Maple  Island,  Sterling  Island,  Tisdel,  Carroll  Island,  and  Marion  City. 

On  July  25  the  Barnard  left  Keokuk  for  above,  arriving  at  St.  Paul  August  9.  On 
this  trip  obstructions  were  removed  at  or  near  Dallas  Island,  Sauerwein,  Oquawka, 
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Keithsburg,  Turkey  Island,  Port  Louisa.  Hershev  Chute,  Fulton  Island,  Arnold, 
Sand  Prairie.  Bellevue  Slough,  Nine  Mile  Island,  Fin  ley,  Hurricane  Island,  Cassville 
Slougn,  De  Soto,  Victory,  Coon  Slough,  Root  River,  La  Crosse,  Diamond  Bend,  and 
Island  No.  7.  On  this  trip,  for  the  convenience  of  lumbermen,  snnbbing-posts  were 
put  in  as  follows :  Two  below  Burlington  Bridge,  one  on  island  above  Sabula,  and 
one  opposite  Dnbnque  Bay. 

On  August  13  the  Barnard  left  8t.  Paul,  and  taking  the  J.  G.  Parke  in  tow  at 
Nininger,  proceeded  down  river,  arriving  at  Des  Moines  Rapids  Canal  on  the  19th, 
where  the  Parke  was  left  for  repairs.  On  the  way  down  53  piles  were  pulled  ont  or 
cut  off  at  the  elevator  at  Wabasha,  and  obstructions  were  removed  from  the  shore 
above  Keithsburg  bridge. 

August  20  the  Barnard,  with  dredge  Phcmix,  2  dump  boats,  and  1  barge  in  tow, 
left  the  canal  for  up  river.  On  August  30  arrived  at  Fouutain  City  and  laid  up  un- 
til September  4,  the  crew  assisting  dredge  Phoenix,  which  was  engaged  in  removing 
a  portion  of  Island  61  and  in  riprapping  its  head.  On  September  5  placed  dredge  hi 
position  at  the  damaged  shore  protection  above  Alma  and,  after  making  some  sound- 
ings above  Read  Landing  Bridge,  laid  up  until  September  11. 

On  September  11  the  Barnard, with  fleet  in  tow,  started  up  river  and,  leaving  the 
fleet  at  Hastings,  arrived  at  St  Paul  on  the  12th. 

On  September  15  the  Barnard  left  St.  Paul  for  below,  and  taking  2  barges  in  tow, 
reached  Heytman  Landing  September  20.  On  the  way  down  snags  were  removed 
from  channel  at  Merrimac,  Mettlers,  Grey  Cloud,  Island  No.  17,  Beef  Slough,  Foun- 
tain City,  and  Wilds,  and  the  Pomme  de  Terre  Dam  was  repaired,  ns  also  were  the 
dam  at  Island  59  and  the  first  dam  below  La  Crosse  bridge.  September  20  to  23,  in- 
clusive, the  Barnard  was  employed  in  repairing  the  dam  across  Harper  Slongh  and 
the  shore  protection  in  Crooked  Slough.  On  September  24  and  25  the  crew  made  a 
survey  of  the  river  in  vicinity  of  Prairie  du  Chien.  September  26  to  29  the  Bar- 
nard  removed  transfer  incline  at  East  Dubuque,  taking  ont  53  rails,  besides  the  ties 
and  stringers. 

The  Barnard  left  Dubuque  for  below  on  September  29,  arrived  at  St.  Louis  on 
October  5,  and  returning  reached  Keokuk  October  10,  and  lay  up  for  the  winter  in 
the  Des  Moines  Rapids  Canal  above  the  middle  lock.  On  this  trip  work  was  per- 
formed at  or  near  Bellevue  Slough,  Hershey  Boom,  Keithsburgh,  Oquawka,  Devils 
Island,  Lone  Tree,  Whitney,  Hickory  Chute,  Slim  Island,  Red  Landing,  Sterling, 
and  Hannibal. 

In  1891  the  Barnard,  having  been  repainted  and  having  received  needed  repairs, 
was  put  in  commission  May  18  and  proceeded  down  river,  arriving  at  St.  Louis  on  the 
19th;  and,  thence  returning  up  river  reached  Rock  Island  on  the  27th.  On  this  trip 
snags  and  other  obstructions  were  removed  from  the  river  at  or  near  Hickory  Chute, 
Tisdel  Towhead,  Jersey  Landing.  Enterprise  Island,  Dardenne  Island,  Amaranth 
Island,  Clarksville,  Saverton,  Wnitney,  Canton,  Dallas,  and  Port  Louisa.  The 
Barnard  lay  at  Rock  Island  repairing  sheet-iron  work  until  June  3,  on  which  date 
she  proceeded  up  river,  arriving  at  St.  Paul  on  the  10th.  Leaving  St.  Paul  on  the 
12th,  she  reached  Albany  on  the  18th;  thence  returning  arrived  at  St.  Paul  on  the 
25th;  and,  thence  proceeding  down  river,  tied  up  at  Dubuque  on  the  night  of  the 
30th.  On  this  trip  work  was  performed  at  or  near  Gordon  Ferry,  Kagle  Point, 
Specht  Ferry,  Cassville  Slough,  Wyalusing,  Crooked  Slough,  Coon  Slough,  Pike 
Island,  Newport,  Nininger,  Prescott  Island,  Diamond  Bluff,  Red  Wing,  Lyons,  Hur- 
ricane Island,  Lansing,  De  Soto,  Picayune  Island,  Richmond  Island,  La  Moille,  and 
Fountain  City.  The  works  at  Beef  Slough,  Minneiska,  and  Prairie  du  Chien  were 
inspected,  and  several  dams  located  at  the  latter  point. 

Summary  of  operations  of  snag  boat  General  Barnard  for  the  fiscal  year  ending  June  SO, 

1891. 

Snags  removed 271 

Leaning  trees  pulled  back ". H9 

Leaning  trees  felled 2, 130 

Wreck  removed 1 

Posts  and  ring-bolts  put  in 8 

Steamboat  assisted 1 

Railroad  transfer  incline  removed 1 

Miles  run 4,980 

OPERATIONS  OF  SNAG  BOAT  J.  O.  PARKE. 

The  Parke  was  not  put  in  commission  during  season  of  1890.  She  was,  however, 
towed  from  Boulanger  Slough  to  Keokuk  for  repairs.  In  1891,  after  receiving  thor- 
ough repairs,  she  was  put  in  commission  May  10,  and  left  for  above  on  that  day,  tow- 
ing a  fleet  of  dump  boats,  quarter  bouts,  and  barges,  a  portion  of  which  was  left  at 
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Bock  Island  and  the  remainder  taken  to  vicinity  of  St.  Paul,  where  she  arrived  on 
May  23.  From  the  29th  until  the  close  of  the  fiscal  year  the  Parke  lay  at  Nininger, 
her  crew  being  used  to  man  launch  Elsie,  which  was  employed  as  tender  to  dredge 
Phcenix.  The  Parke  removed,  on  her  way  to  St.  Paul,  4  snags,  and  ran,  towing  fleet, 
620  miles. 

OPERATIONS  OF  DREDGE  PHOENIX  AND  STEAM  LAUNCH  ADA. 

July  16  to  18, 1890,  dredge  Phcenix  removed  S  stone  cribs  from  the  raft  channel  just 
below  Montrose,  Iowa.  In  this  and  subsequent  work  of  the  season  the  towing  for 
the  dredge  was  performed  by  steam  launch  Ada  and  the  dredging  jflant  was  towed 
from  point  to  point  by  the  snag  boat  General  Barnard.  August  30  to  September  4 
the  dredge  removed  about  100  linear  feet  of  the  head  of  Island  61,  near  Fountain 
City,  the  dredged  material  being  chiefly  cast  into  deep  water.  September  5  to  11 
the  aredge  was  engaged  in  removing  the  wrecked  shore  protection  at  Islands  38  and 
37,  above  Alma.  The  greater  part  of  the  material  was  cast  into  deep  water,  but  a 
small  portion  was  thrown  upon  the  bank.  Two  stone  cribs  and  9  piles  from  the  old 
sawmill  foundation  at  Alma  were  taken  out.  September  12  to  22  dredge  was  at 
work  widening  channel  at  the  bar  above  Hastings,  the  cut  made  being  about  500  feet 
long,  110  feet  wide,  and  to  a  depth  of  about  6  feet  at  low  water.  A  strong  draft  of 
water  immediately  set  in  through  the  cut,  which  maintained  a  good  depth  of  water 
during  remainder  of  season.  September  23  to  26,  dredge  removed  outer  end  of  Dam 
No.  7  at  bar  above  Hastings,  which  had  been  temporarily  built  to  too  great  a  length. 
September  27  to  October  3,  dredge  was  employed  making  a  cut  along  the  shore  above 
Nininger.  This  cut  is  975  feet  long,  40  feet  wide,  and  6  feet  deep.  October  4  the 
dredging  plant  was  laid  up  for  the  winter  in  Boulanger  Slough. 

Summary  of  operation*  of  dredge  Phcenix  and  steam-launch  Ada  from  July  1, 1890,  to  end 

of  season. 

Cribs  removed 6 

Piles  removed 9 

Dump-loads  of  material  removed 36 

Number  of  days  casting 19. 5 

In  1891  the  Phoenix  was  towed  to  St.  Paul  for  repairs,  which  being  completed,  she 
was  placed  on  June  1  at  work  of  dredging  a  permanent  channel  in  vicinity  of  Ninin- 
ger, which  work  was  continued  until  the  end  of  the  fiscal  year. 

RIVER  NOTES. 

In  1890  the  river  was  at  a  good  boating  stage  until  quite  late  in  the  season,  and  at 
no  time  was  the  water  very  low,  except  in  that  part  of  the  river  above  Hastings. 
Considerable  trouble  was  experienced  during  the  whole  season  at  Nininger,  owing  to 
crookedness  of  channel,  and  above  Burlington  for  a  short  time,  due  to  shoal  water. 
Dams  built  at  the  latter  place  caused  speedy  improvement.  There  were  never  less 
than  4  feet  of  water  on  any  bar  during  the  season,  except  for  a  few  days  above  Bur- 
lington. 

In  December,  1890,  raft  navigators  reported  obstructions  and  desired  improvements 
at  the  following  points  above  the  Des  Moines  Rapids :  Island  No.  20.  head  of  Lake 
Pepin,  Pine  Island,  Buffalo  Island,  Minnciska,  Chimney  Rock,  below  Winona,  Homer, 
head  of  Richmond  Island,  Dresbach,  below  Bad  Axe,  Iowa  Slough,  Prairie  le  Sioux, 
Guttenberg  Channel,  Cassville  Slough,  Hurricane  Island,  above" Eagle  Point,  Dead- 
man  Island,  Stone  Slough,  Bellevue,  Santa  F6,  Dark  Chute,  Elk  River  Slough, 
Oquawka,  and  Devils  Island. 

In  1891  the  river  below  Hastings  maintained  a  good  stage  during  the  spring 
months  and  until  June  30.  Above  Hastings,  during  June,  the  water  has  been  at  a 
low  stage,  but  no  trouble  has  been  experienced,  and  all  boats  have  run  through  to 
St.  Paul  without  difficulty. 

STATISTICS  OF  COMMERCE  AND  NAVIGATION. 

• 

Lumber. — The  most  important  business  connected  with  the  navigation  of  the  Upper 
Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade,  which  gave  em- 
ployment in  1890  to  about  100  raft  boats,  valued  at  $750,000.  Between  St.  Paul  and 
St.  Louis  74  sawmills  were  operated  by  61  wholesale  lumber  iirms,  having  an  invested 
capital  of  about  $35,000,000.  Their  manufactures  in  1890  were :  Lumber,  1,231,678,960 
feet  B.  M. :  shingles,  508,986,705.  In  addition  to  the  manufacturers,  there  are  large 
numbers  of  retail  or  distributing  firms  scattered  along  the  river.  In  1888,  toward 
the  latter  part  of  the  season,  was  inaugurated  on  an  extensive  scale  the  rafting  of 
logs  coming  from  the  river  above  Minneapolis.    This  business  was  continued  in  1889 
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and  1890,  and  it  is  thought  that  it  will  become  larger  from  year  to  year  as  the  supply 
from  the  Chippewa,  St.  Croix,  and  Black  diminishes.  Prior  to  1888  but  a  compara- 
tively small  amount  of  logs  and  lumber  had  been  moved  in  the  river  between  the 
mouth  of  the  St.  Croix  and  Minneapolis. 

Steamboats  and  freight. — The  principal  steamboat  lines  on  the  Upper  Mississippi 
River  are  the  St.  Louis,  St.  Paul  and  Minneapolis  Packet  Company,  the  Diamond 
Jo  Line,  and  the  Eagle  Packet  Company.  There  are  also  many  independent  boats 
carrying  freight  and  passengers.  During  1890  the  amount  of  freight  carried  on 
boats  and  barges  was  about  338,023  tons,  and  the  number  of  passengers,  not  in- 
eluding  those  or  ferry  and  excursion  boats,  was  about  124,542.  Taking  into  consid- 
eration the  logs  and  lumber  floated  in  the  stream,  the  gross  tonnage  for  1890  was 
4,400,000  tons  approximately. 

Statement  of  distribution  of  lumber  manufacture  along  the  Upper  Mississippi  River  from 
Minneapolis  to  St.  Louis  in  1890. 


Locality. 

Lumber. 

Shingles. 

Locality. 

Lumber. 

Shingles) 

Minneapolis 

Feet  B.  M. 

296, 506, 137 

11, 000, 000 

1,500,000 

8,500,000 

•      1,635,000 

145,000,000 

214, 028, 283 

30,867,400 

20,173,000 

14,000,000 

11, 000. 000 

67, 300, 000 

3, 000, 277 

72,000,000 

Number. 
156,403,300 
4,000,000 
1,000,000 
3,000,000 
1,030,000 

83,500,000 
111.166,000 

17, 446, 750 

10,000,000 
4,000,000 
4,394,000 

30,800,000 

Clinton 

Feet.  B.  M. 

179,686,000 

12,000,000 

11,500.000 

35,000,000 

95,629,000 

83,000,000 

97,272,000 

25,750.000 

21,248,000 

13, 000, 000 

7.000,000 

6,500,000 

25,000.000 

16, 000, 000 

Number. 
56,558,000 

Fulton 

5,655,000 
3,000,000 
3,000,000 
17, 700, 000 

Camanche 

Red  Wing 

Molino 

Davenport 

Rock  Island 

Muscatine 

Burlington 

Fort  Madison 

1  Keokuk 

18,300,000 
50, 454, 000 

11, 184, 755 

22, 460, 000 

Prairie"clu  Chien  . . . 

7,000,000 

Guttenberg 

Canton 

8, 530, 000 

2,000,000 

7,000.000 

18,756,000 

St.  Lou  in 

7. 052. 300 

Total 

1 ,  528, 185, 097         665-  390. 105 

Statement  of  amount  of  freight  received  and  shipped  from  St.  Louis  by  the  Upper  Missis- 
sippi River  for  5  years. 


St.  Louie. 

1890. 

*1889. 

1888. 

1887. 

1886. 

Tone. 
128,960 
22,547 

Tone. 
113,  305 
47,560 

Tone. 
114,940 
50,315 

Tone. 
132, 400 
36, 170 

Tone. 
140,880 

Shipped 

46,190 

Total 

151,507 

160,865 

165,255 

168, 570 

187,070 

Receipts  of  lumber,  logs,  etc.,  at  St.  Louis,  from  Upper  Mississippi  River  during  1887, 

1888.  1889,  and  1890. 


Yean. 

"White-pine 
lumber. 

Cotton- 
wood 
lumber. 

Total 
lumber. 

Shingles. 

Lath. 

Pickets. 

Total  pieces 
shingles,  lath, 
and  pickets. 

1890 

Feet. 
71,739,010 
71,935,820 
79,311.387 
136,490,066 

Feet 
15, 586, 800 
11,951,345 
^,734,000 
6, 436, 000 

Feet. 
87,325,810 
83, 887, 165 
88,045,387 
142,920,066 

Number. 
45, 449, 150 
43, 350, 500 
25,743,500 
70,370,735 

Number. 
16, 336, 650 
21,386,350 
14, 650, 367 
43, 034, 705 

Number. 
603,688 
401.932 
273, 744 
448,060 

Number. 
62, 389, 488 

1889 

65, 138,  782 

1888 

1887 

40,667,611 
113, 85J,  500 

Steamboats  and  barges  from  Upper  Mississippi  River  arrived  at  St.  Louis 766 

Feet  (B.  M.)  of  logs  received  at  St.  Louis  from  Upper  Mississippi  River  by  raft,  approxi- 
mately   30,000,000 

Steamboats  and  barges  departed  from  St.  Louis  for  Upper  Mississippi  River 755 
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The  following  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  3  years: 

Statement  of  nteamers,  barges,  and  rafts  passing  various  bridges. 


Locality  of  bridge. 

Steamboat*. 

Bargee. 

Rafts. 

1890. 

1880. 

1888. 

1890. 

1880. 

1888. 

1800. 

1880. 

1888. 

.454 
5,417 
4,738 
3,470 
3,244 
3,034 
3,122 
1,750 
],597 
1,056 
1,041 
080 

769 
4,410 
5,144 
3,221 
2,457 
2,502 
2,607. 
1,634 
1,717 
1,809 
1,000 
1,074 

521 
4,740 
5,242 
5,640 
2,315 
2,627 
2,000 
1,596 
1,886 
1,959 
2,125 
1,110 

341 

1,045 

626 

1,418 

1,275 

662 

650 

767 

635 

•  807 

453 

408 

590 

1,140 

513 

1,149 

1.118 

531 

244 

799 

760 

636 

547 

422 

424 

684 
279 
791 
927 
405 
143 
274 
1,344 
595 
234 
278 

45 

2,123 

1,926 

*860 

1,547 

*538 

843 

317 

•    205 

278 

500 

103 

72 

1,577 

1,387 

*666 

1,158" 

•653 

725 

268 

100 

240 

451 

77 

26 

1,804 

1,683 

050 

Sabula , 

*577 

*365 

Rork  Inland 

828 

302 

Keokuk 

245 

317 

Hannibal • 

315 
02 

*  Partial  record. 
Customs  revenue  and  tonnage  for  the  year  ending  December  81,  1890. 


Port. 


Collections. 


8t.Loni«,Mo.* $1,377,767.72 

Burlington.  Iowa ' 

Dubuque,  Iowa 

La  Croww.  Wis 

Galena,  III .- 

St.  Paul,  Minn .- 


mai. 


11,420.57 


1.10 
245, 205. 80 


1,734,404.28 


Tonnage  en- 
rolled. 


132,046.82 
1,247.48 
5,508.64 
5, 160. 85 
3,286.08 
2,202.00 


Vessels. 


217 
10 
26 
59 
32 
29 


150,352.86 


373 


*Only  a  part  of  the  St.  Louis  statement  applicable  to  the  Upper  Mississippi  River. 
Internal  revenue  for  the  year  ending  December  31, 1890. 


District. 


Minnesota 

Second  Wisconsin  . 

Third  Iowa 

Fourth  Iowa 

Fifth  Illinois 


Aggregate . 


Office. 


St,  Paul  ... 

Madison 

Dubuque  ... 
Burlington 
Peoria 


Amount. 


$2,680,237.00 
433,023.87 
101,372.80 
2'J2,417.85 

22, 483,  772. 85 


.26,080,825.27 


Very  respectfully,  your  obedieut  servant, 


Maj.  A.  Mackknzik, 

Corps  of  Engineers,  U.  S.  A. 


C.  W.  Durham, 

Assistant  Engineer. 


A  A  2. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MINNEAPOLIS  AND  DES 

MOINES  RAPIDS. 

Under  this  head  of  appropriation  are  carried  on  works  for  the  perma- 
nent improvement  of  through  navigation.  These  works,  which  have 
been  fully  described  in  previous  reports,  consist  in  constructions  of 
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rock,  brash,  piles,  and  gravel,  which  close  side  chutes  and  reduce  the 
low-water  channel  to  a  proper  width,  and  in  the  protection  of  caving 
banks.  The  appropriation  also  provides  for  a  certain  amount  of  dredg- 
ing and  other  temporary  work  for  the  more  rapid  and  immediate  re- 
moval of  obstructions  to  navigation. 

At  the  commencement  of  the  fiscal  year  there  was  available  for  gen- 
eral improvement  the  sum  of  $61,432.01.  The  sum  of  $500,000  was 
appropriated  by  the  act  of  September  19, 1890,  but  this  amount  became 
available  too  late  to  permit  of  work  on  an  extended  scale  during  the 
first  half  of  the  fiscal  year.  Work  was  resumed  at  as  early  a  date  in 
1891  as  the  stage  of  water  and  other  circumstances  permitted,  and  is 
now  in  progress  at  numerous  points. 

Under  approved  projects,  work  of  dam  construction,  shore  protection, 
and  removal  of  rocks  and  bowlders  has  been  carried  on  during  the  past 
year  by  days7  labor  and  Government  plant  between  Minneapolis  and 
St.  Paul,  between  St.  Paul  and  Prescott,  in  vicinity  of  Foifntain  City 
and  Wilds  Landing,  in  vicinity  of  Crooked  Slough,  at  Clinton,  Iowa, 
on  Bock  Island  Bapids,  in  the  vicinity  of  Burlington  and  Dallas,  and 
below  Minneiska.  By  informal  agreement  work  with  private  plant  has 
been  carried  out  at  Bead  Landing  and  in  vicinity  of  Teepeeota  Point, 
at  Lake  City,  at  Burlington,  and  at  Port  Byron.  Under  formal  con- 
tracts work  has  been  commenced  between  Bead  Landing  and  Minne- 
iska, and  at  Prairie  du  Chien. 

The  dredge  Phoenix  during  the  year  cut  new  channels  near  Nininger, 
and  furnished  gravel  for  dam  construction  at  Crooked  Slough. 

Surveys  and  examinations  were  made  between  Minneapolis  and  St. 
Paul,  on  Bock  Island  Bapids,  at  Bead  Landing?  Prairie  du  Chien,  Port 
Byron,  Burlington,  Montrose,  and  at  other  points  where  construction 
work  was  carried  out. 

The  buoys  and  ranges  on  the  Bock  Island  Bapids  were  maintained. 

Extensive  repairs  havebeen  made  to  the  Government  plant,  and  twenty 
new  barges  are  in  course  of  construction. 

The  details  of  all  the  above-mentioned  work  are  fully  given  in  the 
appended  report  of  Assistant  Engineer  C.  W.  Durham,  which  includes 
full  extracts  from  the  reports  of  Superintendents  J.  D.  DuShane,  W.  A. 
Thompson,  and  J.  C.  McElherne,  and  the  report  of  M.  Meigs,  United 
States  civil  engineer,  whose  report  includes  extracts  from  the  report 
of  Mr.  S.  Edwards,  United  States  overseer. 

The  act  of  Congress  of  August  11, 1888,  provided  in  a  general  way 
for  work  of  improvement  between  Minneapolis  aud  St.  Paul,  and  for 
reasons  given  in  my  last  annual  report  and  in  accordance  with  the 
provisions  of  the  river  and  harbor  act  of  September  19, 1890, 1  presented, 
under  date  of  September  30,  1890,  a  project  for  the  commencement  of 
work  of  removing  bowlders.  This  work  was  approved  October  16, 1890, 
and  during  balance  of  season  76  granite  bowlders  and  5  pieces  of  ledge 
rock  were  broken  up  and  removed  from  channel.  The  act  of  Congress 
approved  September  19, 1890,  provided  under  item  for  "  Improving  the 
Mississippi  Biver  from  the  landing  on  the  west  bank  below  the  Wash- 
ington Avenue  Bridge,  Minneapolis,  to  the  Des  Moines' Bapids,"  as  fol- 
lows: "Of  which  sum  also  fifty  thousand  dollars  shall  be  expended  be- 
tween the  Chicago,  St.  Paul,  Minneapolis  aud  Omaha  Bailroud  Bridge 
at  St.  Paul,  and  the  Washington  Avenue  Bridge,  Minneapolis,  in 
dredging,  removal  of  gravel,  bowlders,  and  broken  rock,  and  the  con- 
si  ruction  of  dams  and  revetments."  A  project  in  conformity  with  the 
requirements  of  the  act  of  Congress,  was  presented  February  23,  1891, 
and  approved  February  28, 1801.    This  project  proposes  a  continuation 
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of  the  work  of  removing  bowlders,  the  construction  of  dams  and  revet- 
ments, and  the  dredging  of  gravel  bars.  The  removal  of  bowlders  has 
already  been  commenced  and  the  other  work  will  be  inaugurated  imme- 
diately. As  stated  in  former  reports  and  projects,  I  am  of  the  opin- 
ion that  while  the  lower  portion  of  the  stretch  of  river  here  considered 
may  be  made  as  favorable  for  navigation  as  the  river  below  St.  Paul  by 
the  work  proposed,  the  upper  portion  or  rapids  can  only  be  radically 
improved  by  the  construction  of  locks  and  dams. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  dredg- 
ing in  the  harbors  of  Burlington  and  Montrose,  Iowa,  and  of  Port  Byron, 
IU.  A  project  for  some  of  this  dredging  work  was  presented  Septem- 
ber 30, 1890  and  approved  October  16, 1890,  and  a  portion  of  the  work 
desired  at  Burlington  was  carried  out  last  fall.  Projects  for  the  work 
desired  at  Montrose  and  Port  Byron  have  also  been  presented  and  ap- 
proved. At  the  former  place  the  work  has  been  completed  by  a  Gov- 
ernment dredge,  and  at  the  latter  place  work  is  now  in  progress  under 
agreement  with  A.  J.  Whitney.  These  works  have  been  carried  out,  not 
because  the  harbors  were  in  any  worse  condition  than  at  other  •  and 
possibly  more  important  points,  but  for  the  reason  that  special  allot- 
ments were  provided  for  the  work. 

During  the  past  year  new  bridges  have  been  commenced  at  Winona 
and  St.  Paul,  and  the  construction  of  several  others  has  been  author- 
ized. 

Commercial  statistics  relating  to  the  Upper  Mississippi  Biver  are  given 
in  connection  with  the  report  on  "  Operating  snag  boats  and  dredge  boats 
on  the  Upper  Mississippi  Biver."  These  statistics  do  not  in  any  sense 
indicate  the  relations  of  this  work  to  the  interests  of  commerce  and  the 
general  public.  The  influence  which  the  Upper  Mississippi  Biver  in  an 
improved  condition  has  upon  freight  rates  must  be  taken  as  a  measure 
of  its  importance.  Of  the  amount  of  freight  carried  by  railroads  at 
river  rates,  as  a  result  of  the  river  competition,  no  figures  can  be  given; 
but  such  amount  is  known  to  be  very  large  during  the  season  when  nav- 
igation of  the  river  is  practicable. 

During  the  past  year  the  works  heretofore  constructed  by  the  Gov- 
ernment have  continued  to  straighten  and  deepen  the  low- water  chan- 
nel of  the  river  and  to  materially  benefit  the  interests  of  commerce  and 
navigation.  That  such  benefit  should  continue  and  increase,  it  is  nec- 
essary that  the  work  of  improvement  be  continued  until  the  whole 
river  is  put  under  such  control  that  the  possibility  of  new  obstructions 
appearing  is  done  away  with. 

If  the  radical  improvement  of  fhe  Upper  Mississippi  Biver  is  to  be 
continued  and  carried  to  the  full  limits  which  the  immense  interests  in- 
volved justify,  it  is  desirable  that  it  should  be  carried  on  under  liberal 
appropriations,  so  that  the  full  benefit  of  the  improvement  may  be  se- 
cured at  as  early  a  day  as  is  practicable.  As  an  amount  that  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1893, 1  pre- 
sent an  estimate  of  $1,500,000. 

The  improvement  of  the  Upper  Mississippi  Biver  is  a  work  which  can  be 
best  carried  on  so  gradually  as  to  give  the  river  itself  fu.ll  opportunity  to 
assist  in  the  formation  of  proper  channels,  and,  if  carried  to  its  fullest 
limits,  the  work  must  extend  over  many  years.  It  does  not  now  appear 
desirable,  or  even  practicable,  to  prepare  detailed  plans  for  the  whole 
river  so  long  in  advance  of  the  time  when  it  may  be  possible  or  neces- 
sary to  carry  out  some  of  the  work.  The  existing  project  for  this  work 
may  therefore  be  said  to  be  one  of  general  methods  and  the  execution 
of  detailed  plan*  for  special  localities.    Under  the  conditions  named, 
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no  detailed  estimates  of  cost  of  completing  tbe  entire  work  can  well  be 
now  made.  Projects  for  the  expenditure  of  each  appropriation,  in  ac- 
cordance with  approved  plans  and  methods,  are  presented  in  lieu  of  a 
general  project  for  the  completion  of  work.  It  has  been  the  custom  in 
carrying  outwork  on  the  Upper  Mississippi  to  select,  when  funds  are  avail- 
able, such  localities  for  improvement  as  maybe  at  the  time  most  detrimen- 
tal to  navigation.  Ea<?h  and  every  locality  thus  improved  has  a  beneficial 
result  on  the  navigation  of  the  whole  river,  and,  as  the  shoalest  bars 
have  been  improved  from  year  to  year,  the  ruling  navigable  depth  has 
been  considerably  increased.  By  this  method,  the  good  effects  of  work 
are  spread  over  the  entire  stretch  of  river,  and  the  improvement  of  the 
river,  considered  as  a  whole,  is  made  progressive,  the  expenditure  of 
each  successive  appropriation  resulting  in  further  and  immediate  benefit 
to  the  interests  of  continuous  navigation. 

SUMMARY  OF  EXPENDITURES  FOR  CALENDAR  TEAR  ENDING  DECEMBER  31,  1890. 

Minneapolis  to  St.  Paul : 

Surveys $2,988.39 

Removal  of  rocks  .-. 744.51 

3  732.90 

St.  Paul  to  Prescott 14,  Gil!  71 

Bead  Landing  and  vicinity  of  Teepeeota  Point 9, 899. 97 

Vicinity  of  Fountain  City  and  Wilds  Landing 20, 528. 65 

Repairing  Pomrae  de  Terre  Dam 49. 42 

Crooked  Slough 1,079.66 

Rock  Island  Rapids 10,931.85 

Buoys  on  Rock  Island  Rapids 389. 93 

Harbor  at  Burlington 2,195.18 

Vicinity  of  Burlington  and  Dallas 23, 815. 12 

Surveys  and  gauges 745. 24 

Care,  repair,  and  construction  of  plant 9, 530. 53 

Total 97,540.16 

GENERAL  STATEMENT  OF  RECEIPTS  AND   EXPENDITURES. 

Expended  by  vouchers  from  the  commencement  of  improvement  to 
July  1,  1891: 

St.  Paul  to  Des  Moines  Rapids $1,562,096.50 

Minneapolis  to  Des  Moines  Rapids 690, 662. 66 

Harbor  at  Lake  City  (St.  Paul  to  Des  Moines  Rapids) 13, 354. 17 

Practical  test  of  Adams'  flume  (St.  Paul  to  Des  Moines  Rapids)..        *22, 176.83 

Total 2,288,290.16 

Deduct  amount  received  from  sales  of  fuel.  * $946. 68 

Deduct  amount  received  by  transfer  settlement  with  Quarter- 
master's Department,  account  of  sale  of  fuel  to  officers 156. 29 

Deduct  amount  received  from  sale  of  rock 1, 078. 05 

2,181.02 

Net  cost  of  improvement 2, 286, 109. 14 

Balances  July  1,  1891: 

St.  Paul  to  Des  Moines  Rapids t$2,045.88 

Minneapolis  to  Des  Moines  Rapids 409, 344. 98 

411,390.86 

Total  appropriated 2, 697, 500. 00 

*  In  addition  to  this  amount  Mr.  Adams  expended  $8,000,  appropriated  by  act  of 
August  2j  1882,  as  a  separate  item. 

t  Of  this  amount  $1,645.83  pertain  to  Lake  City  Harbor  and  $248.40  are  nonpay- 
ments. 


Digitized  by  LjOOQIC 


APPENDIX   A  A — REPORT  OP  MAJOR  MACKENZIE. 


2151 


ABSTRACT  OF  APPROPRIATIONS. 

St.  Paul  to  Des  Moines  Rapids : 

By  act  approved — 

June  18, 1878 $250,000 

March  3,  1879 100,000 

June  14, 1880 150.000 

March  3,  1881 200,000 

By  act  passed  August  2,  1882 250,000 

By  act  approved — 

July  5,  1884  (general  improvement) 250, 000 

July  5,  1884  (applied  to  harbor  at  Lake  City) 15,000 

August  5,  1886 382,500 

Minneapolis  to  Des  Moines  Rapids : 

By  act  of  August  11,  1888 .% 600,000 

By  act  of  September  19, 1890 500,000 

Total 2,697,500 

Net  expenditures  on  the  various  sections  of  the  rirer  between  Minneapolis  and  the  Des 
Moines  Rapids  from  commencement  of  improvement  to  July  1,  1891. 


Locality. 


Distance. 


Minnrapolifl  to  St.  Paul  (Omaha  Bridge) ... 

St.  Paul  (Omaha  Bridge)  to  Prencott 

Preacott  to  head  of  Lake  1'epiii 

Harbor  at  Lake  City 

Foot  of  Lake  Pepin  to  Alma 

Ahna  to  Winona  Bridge 

Winona  Bridge  to  La  Crowie  Bridse 

La  Croaae  Bridge  to  McGregor  Bridge 

McGregor  Bridge  to  Dubuque  Bridge 

Dubuque  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Rock  Island  Bridge 

Bock  Island  Bridge  to  Keitlisburg  Bridge  . 
Keithftburg  Bridge  to  Des  Moines  KapidH. . 

Surveys,  gauges,  and  meter- work 

Snae  and  dredge  boats  and  wrecking 

Facilitating  navigation  through  bridges  . . . 

Plant  at  estimated  value 

Practical  test  of  Adams'  flume 


Total. 


Amounts. 


$6, 147.90 
511, 103.  56 

56, 226. 37 

13, 354. 17 
278, 312. 56 
279,942.36 
109,544.59 

96, 305.  75 

82, 729.  :;;> 

57, 297. 13 
95, 955. 58 
70,071.85 
394, 370.  50 
91, 765. 51 
39,431.06 
1,300.38 
79, 947. 00 
22, 176. 83 


2, 286, 109.  14 


FINANCIAL  STATEMENTS. 

1.  General  improvement.  » 

July  1,  1890,  balance  available $61,432.01 

Amount  appropriated  by  act  of  September  19,  1*90 500, 000. 00 

Received  by  transfer  Be  ttleinent  with  QuartermiiMtcr'H  Department,  account 
of  sale  of  fuel  to  officers 156.29 

561,588.30 
July  1,  1891,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1890 $151, 843. 27 

July  1,  1891,  outstanding  liabilities "2,  277. 94 

July  1,  1891,  amount  covered  by  uncompleted  contracts 50, 834. 11 

204, 955. 32 

July  1, 1891,  balance  available 356,632.98 

2.  Applied  to  Lake  City,  Minn.    (Act  of  July  5, 1SS4.) 

July  1,  1890,  balance  available $2, 515. 83 

July  1,  1891,  amount  expended  during  fiscal  year 870. 00 

July  1,  1891,  balance  available 1,645.83 

*  Of  this  amount  $32.75  are  nonpayments  on  account  of  teat  of  Attaint*'  flnnio. 
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ST.  PAUL  TO  DBS  MOINES  RAPIDS. 

Money  statement 

July  1, 1890,  balance  unexpended $2,764.23 

Received  by  transfer  settlement  with  Quartermaster's  Department,  account 
of  sale  of  fuel  to  officers 151.66 

2,915.88 
June  30, 1891,  amount  expended  during  fiscal  year 870. 00 

July  1, 1891,  balance  unexpended 2,045.88 

July  1,  1891,  outstanding  liabilities 248.40 

July  1, 1891,  balance  available t 1,797.48 

MINNEAPOLIS  TO  DES  MOINKS  RAPIDS. 

Money  statement. 

July  1, 1890,  balance  unexpended $61,432.01 

Received  by  transfer  settlement  with  Quartermaster's  Department,  account 

"  >of  f 


of  sale  of  fuel  to  officers .  4. 64 

Amount  appropriated  by  act  approved  September  19,  1890: 

General  improvement $408, 000 

Between  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Rail- 
road Bridge  and  Washington  Avenue  Bridge .'. .        50, 000 

Burlington.  Iowa * 5, 000 

Montrose,  Iowa 2, 000 

East  Channel,  Prairie  du  Chien 30,000 

Port  Byron,  HI 5,000 

500,000.00 

561,436.65 
July  1, 1891,  amount  expended  during  fiscal  year^: 

General  improvement $138, 616. 47 

Between  Chicago,   St.   Paul,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 2, 312. 25 

Burlington,  Iowa 1,905.62 

Montrose,  Iowa 1,278.93 

East  Channel,  Prairie  du  Chien 6, 617. 54 

Port  Byron,  111 1,360.86 

$152, 091. 67 

July  1,  1891,  balance  unexpended 409,344.98 

July  1,  1891,  outstanding  liabilities : 

General  improvement $1, 404. 25 

East  Channel,  Prairie  du  Chien 625. 29 

2,029.54 

July  1,  1891,  amount  covered  by  uncompleted 

contracts : 

General  improvement 38,261.73 

East  Channel,  Prairie  du  Chien 12, 572. 38 

50, 834. 11 

52,863.65 

July  1, 1891,  balance  available 356,481.33 

Julv  1,  1891,  amounts  available  under  general  and  special 
allotments  are  as  follows : 

General  improvement $291, 154. 20  • 

Between  Chicago,  St.  Paul,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 47, 687. 75 

Burlington,  Iowa 3,094.38 

Montrose,  Iowa 721.07 

East  Channel,  Prairie  du  Chien 10,184.79 

Port  Byron,  111 3,639.14 

356,481.33 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

1     30,1893 1,500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1     harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  received  and  opened  by  Maj.  A.  Mackenzie,  Corps  of  Engineers,  at 
Bock  Island,  III.,  February  £0, 1891,  at  £  p.  m.,for  "  constructing  and  repairing  dam* 
and  shore  protections  of  brush  and  rock  between  Beads  Landing,  Minnesota,  and  Minne- 
iska,  Minn." 

[There  is  available  for  this  work  from  appropriation  of  $600,000  made  by  river  and  harbor  act  of  Sep- 
tember 19, 1890,  for  "  improving  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids  "  an  al- 
lotment of  $50,000  made  by  project  approved  January  0, 1801.] 


No. 


Name  and  residence  of  bidder. 


Rock  in  place.    I  Brash  in  place, 
26,000  cubic  yards.  20,000  cubic  yards. 


Per 
cubic 
yard. 


Total. 


Per 
cubic 
yard. 


Total. 


Grand 
totaL 


Nehemiah  Martin  and  Timothy  Mitchell,  Hast- 
ings, Minn , 

Andrew  Delaney,  St.  Paul,  Minn 

Albert  Kirchner,  Fountain  City,  Wis 

Jacob  Richtman,  Fountain  City,  Wis 

Wm.  A.  Patterson  and  Sabret  T.  Patterson, Keo- 
kuk. Iowa  

A.  jTwhitaey,  Rook  Island,  HI 


$1.85 
1.15 
1.17 
1.20 

1.35 
1.30 


$33,750) 
28,750  J 
20,250  i 
80,000  : 

33,750  I 
32,500  I 


$0.60 
.60 
.50 
.27 

.48 


$12,000 
12,000 
10,000 
5.400 

9,600 
13,000 


$45,760 

40,750 
39,250 
35,400 

43,360 
45,500 


Abstract  of  proposals  received  and  opened  by  Maj.  A.  Mackenzie,  Corps  of  Engineers,  at  Bock 
Island,  III,  February  £0,  1891,  at  &  p.  m.,  for  construction  of  dams  and  shore  pro- 
tections of  brush  and  rock  in  vicinity  of  Prairie  du  Chien,  Wisconsin. 

[There  is  available  for  this  work  an  allotment  of  $30,000,  made  by  the  river  and  harbor  act  of  September 
19, 1890,  from  appropriation  of  $500,000  for  "  improving  Mississippi  River  from  Minneapolis  to  Des 
Moines  Rapids.1'] 


No. 


Rock  in  place. 
14,000  cubic  yards. 


Kame  and  residence  of  bidder. 


Per 
cubic 
yard. 


Total. 


Brush  in  place, 
14,000  cubic  yards. 


Per 
cubio 
yard. 


Total. 


Grand 
totaL 


Nehemiah  Martin  and  Timothy  Mitchell,  Hastings, 
Minn « 

James  Coleman  and  John  H.  S.  Coleman,  Davenport, 
Iowa 

Andrew  Delaney,  St.  Paul,  Minn ' 

Sid.  J.  Truax  and  George  J.  Hetherington,  Hast- 
ings, Minn 

Albert  Kirchner,  Fountain  City,  Wis 

Jacob  Richtman,  Fountain  City,  Wis 

William  A.  Patterson  and  Sabret  T.  Patterson, Keo- 
kuk, I  owa 

A.J.  Whitney,  Rock  Island,  111 


$1.35 

1.25 
1.18 


1.09 
.90 


,90 
1.00 


$18,000 

17,500 
16,520 

12,460 
15,260 
12,600 

12,600 
14,000 


$0.60 

.45 
.60 

.44 

.39 
.50 

.40 


$8,400 

6,300 
8,400 

6,160 
5,460 
7,000 

5,600 
8,400 


$27,300 

23,800 
24,920 

18,020 
20.720 
19,600 

18,200 
22,400 


Abstract  of  proposals  received  and  opened  by  Maj.  A.  Mackenzie,  Corps  of  Engineers,  at 
Bock  Island,  III.,  February  20, 1891,  at  £  p.  m.,  for  constructing  dams  and  shore  protec- 
tions of  brush  and  rock  between  Bellevue,  Iowa,  and  'Savanna,  111. 

(There  is  available  for  this  work  from  appropriation  of  $500,000.  made  by  river  and  harbor  act  of  Sep- 
tember 19, 1890,  for  "improving  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids,"  an  allot* 
ment  of  $25,000  made  by  project  approved  January  6,  1891.] 


No. 


Name  and  residence  of  bidder. 


Rock  in  place.        Brush  in  place, 
13,000  cubic  yards.  10,000  cubic  yards 


Per 
cubic 
yard. 


Total. 


Nehemiah  Martin  and  Timothy  Mitchell,  Hastings, 

Minn 

James  Coleman  and  John  H.  S.  Coleman,  Davenport, 

Iowa 

Andrew  Delaney,  St.  Paul,  Minn 

Sid.  J.  Truax  and  Geo.  J.  Hetherington,  Hastings, 

Minn 

Albert  Kirchner,  Fountain  City,  Wis 

Jacob  Richtman,  Fountain  City,  Wis 

William  A.  Patterson  and  Sabret  T.  Patterson,  Koo- 

kuk.  Iowa 

A.  J.  Whitney,  Rock  Island,  HI 


$1.40  |     |I8,200 


1.25 
1.28 

1.14 
1.0i> 
1.20 

0.1M) 
1.00 


! 


16,250 
10,040 

14,820 
14,170 
15,  000 

11,700 
13,000 


Per 

cubic 
yard. 


|0,60 

0.45 
0.64 

0.40 
0,39 
0.27 

0.38 
0.00 


Total. 


$6,000 

4,500 
•6,400 

4,000 
3,900 

2,700 

3,800 
6,000 


Grand 
total. 


$24, 200 

20,750 
23,040 

18,820 
18, 070 
18,300 
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report  of  mr.  c.  w.  durham,  ap8i8tant  engine rr. 

United  States  Engineer  Office, 

Bock  Island,  III.,  January  SI,  1891. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 

Sroveinent  of  the  Mississippi  River  in  the  division  under  ray  charge,  extending  from 
linneapolis,  Minn.,  to  the  vicinity  of  Burlington,  Iowa,  for  the  calendar  year  end- 
ing December  31,  1890: 

MINNEAPOLIS  TO  ST.  PAUL. 

Surveys  and  examination*. — On  April  29, 1890,  an  examination  of  this  part  of  the 
river  was  made,  the  party  Starting  from  Minneapolis  with  a  skiff,  with  a  view  to  in- 
quiring into  the  feasibility  of  improving  navigation  by  removal  of  rocks  and  bowld- 
ers. .  A  very  swift  current  was  found  for  the  greater  part  of  the  way  to  Meeker 
Island  and  much  rough  water,  indicating  the  existence  of  many  rocks  and  bowlders. 
The  least  depth  of  water  found  was  3  feet,  the  stage  at  St.  Paul  by  the  engineer  guage 
reading  2.8  feet.  Below  Meeker  Island  no  serious  obstruction  was  met  with,  except 
a  row  of  cribs  with  connecting  chain  across  the  channel  at  a  point  about  1  mile  above 
Minnnehaha  Creek. 

On  May  1  the  launch  Ada,  drawing  about  2  feet,  went  through  from  St.  Paul  to 
Minneapolis  without  difficulty,  the  Only  delay  being  caused  at  the  cribs  above  men- 
tioned, where  the  chain  had  to  be  cut.  On  May  5,  at  a  stage  of  2.6  feet  at  St.  Paul, 
the  General  Barnard,  drawing  3  feet  and  3  inches,  ran  without  trouble  from  St.  Paul 
to  the  point  where  the  boom  company  has  placed  the  cribs,  and  was  then  obliged  to 
turn  back.  On  June  26,  at  a  stage  of  6.2  feet  at  St.  Paul,  the  Barnard  went  up  as  far 
as  the  Franklin  Avenue  Bridge  and  was  there  stopped  by  rocks.  These  rocks  removed, 
she  can  probably  go  to  Minneapolis  at  a  5-foot  stage.  By  these  examinations  it  waa 
demonstrated  that  the  channel  could  be  considerably  improved  by  removing  rocks 
and  bowlders,  which  exist  in  great  numbers. 

In  June  and  July  accurate  surveys  of  the  river  were  made  by  a  party  in  charge  of 
Superintendent  J.  D.  Du  Shane  from  the  Minneapolis  steamboat  warehouse  to  a 
point  1,200  feet  below  the  Franklin  Avenue  Bridge ;  from  head  of  Meeker  Island  to 
Short  Line  Bridge;  at  Marshall  Avenue  Bridge,  Groveland  Park,  Minnehaha  Creek,, 
and  Pike  Island.  The  cost  of  these  surveys,  including  work  in  the  office,  was 
$2,988.39.    From  Mr.  Du  Shane's  report  the  following  extracts  are  taken : 

"Actual  work  of  the  rapids  survey  began  June  9,  the  time  from  the  4th  to  the  7th 
being  used  for  establishing  stations,  setting  gauges,  and  practicing  the  crew  iu 
handling  the  sounding  boat  in  the  rapid  current  when  not  interrupted  by  rain. 

"As  the  current  was  too  rapid  for  holding  the  sounding  boat  on  line  with  oars,  a  special 
tackle,  described  as  follows,  was  devised  for  maneuvering  it :  A  1-inch  rope,  about  1,000 
feet  long,  was  stretched  across  the  river  abont  10  feet  above  water  and  made  taut 
by  a  capstan  at  one  end ;  on  this  holding  line  ran  a  snatch-block  to  which  a  half- 
inch  rope  or  dropping  line  250  feet  long  led  from  the  sounding  boat;  to  the  block 
were  also  attached  two  half-inch  ropes  or  hauling  lines,  each  long  enough  to  reach 
across  the  river  and  supported,  on  each  side  of  the  block,  on  the  1-inch  holding-line 
by  2£-inch  iron  rings  fixed  to  the  hauling-lines  at  points  25  feet  apart  by  small  cold- 
shuts.  The  sounding  boat  could  thus  be-  held  against  the  rapid  current,  dropped 
downstream,  and  hauled  across  river  as  required.  In  practice  the  holding-line  was 
kept  perpendicular,  as  near  as  may  be,  to  the  direction  of  the  current,  and  was 
changed  in  position  up  or  down  river  as  work  progressed,  from  100  to  200  feet  at 
each  moving,  three  skiffs  being  placed  under  the  line  at  suitable  points  for  holding 
it  out  of  the  swift  water  while  being  moved.  The  sounding  boat,  a  small  yawl,  was 
dropped  10  feet  at  a  time,  making  the  sounding  lines  practically  parallel  from  shore 
to  snore  and  10  feet  apart ;  the  boat  was  hauled  across  the  river  by  two  men  on  each 
Bhore,  the  speed  being  maintained  as  uniform  as  practicable  and* the  soundings  be- 
ing taken  at  intervals  of  10  to  15  feet  on  each  line.  The  soundings  were  located  by 
intersection  from  two  transit  instruments  on  shore,  the  intersections  being  taken  at 
every  fourth  sounding  on  the  sounding  rod  at  the  instant  of  verticality,  a  signal  be- 
ing given  from  the  sounding  boat. 

"In  this  manner  the  river  was  thoroughly  sounded  from  a  point  100  feet  above  the 
Minneapolis  steamboat  warehouse  to  a  point  1,200  feet  below  the  Franklin  Avenue 
Bridge,  near  the  head  of  Meeker  Island,  a  distance  of  7,000  feet.  Within  this  dis- 
tance a  search,  as  thorough  as  the  stage  of  water  would  permit,  was  made  for  rocks, 
and  175  rocks',  bowlders,  and  patches  were  located.  Many  more  smaller  bowlders 
could  have  been  located  had  the  water  been  at  a  lower,  more  favorable  stage,  as 
many  of  the  bowlders  did  not  show  a  distinct  break  in  the  rough  water  of  the  rapids 
at  the  time  of  survey,  especially  in  the  vicinity  of  the  Franklin  Avenue  Bridge. 
However,  the  largest  were  located  and  many  of  the  others  can  be  readily  found  dux- 
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ing  the  progress  of  any  operations  which  may  he  undertaken  for  the  removal  of  those 
already  located. 

"  Soundings,  in  continuation  of  those  on  the  rapids,  were  taken  from  the  head  of 
Meeker  Island  to  the  Short  Line  Bridge,  a  distance  of  2,600  feet.  The  soundings 
were  taken  15  to  20  feet  apart,  on  parallel  lines  40  feet  apart,  extending  from  shore 
to  shore.  The  tackle  having  been  abandoned  at  the  foot  of  the  rapids,  these  sound- 
ing were  taken  from  a  row  boat  and  located  as  above  described.  Twenty-two  bowl- 
ders were  located  within  this  distance. 

"  The  bottom  of  the  river  from  the  Minneapolis  landing  to  the  Short  Line  Bridge 
is  composed  of  bowlders  varying  in  size  from  one-half  foot  to  2  feet  or  more,  mixed  in 
places  with  coarse  gravel ;  it  may  be  likened  to  a  street  paved  with  cobble  stones,  ho 
closely  are  the  bowlders  packed.  A  narrow  bar  in  mid-stream,  composed  of  coarse 
gravel  and  small  bowlders,  extends  from  above  the  Minneapolis  Landing  down  river 
several  hundred  feet.  This  bar  is  dry,  or  nearly  so,  at  its  upper  end  during  low  sum- 
mer stages. 

"In  addition  to  the  above  survey  there  were  made  examinations  of  shoals  at  the 
Marshall  Avenue  Bridge,  Groveland  Park,  Minnehaha  Creek,  and  Pike  Island.  The 
length  of  river  covered  by  these  examinations  is  about  3£  miles.  Soundings  were 
mane  from  a  rowboat  and  located  by  intersections  with  two  transit  instruments. 
The  soundings  were  taken  15  to  20  feet  apart  on  parallel  lines  across  the  river  40  feet 
apart,  except  at  Marshall  Avenue  Bridge,  where  the  lines  are  25  feet  apart,  and  at 
Groveland  Park,  where  for  one-third  of  the  distance  the  lines  are  20  feet  apart. 

"At  Marshall  Avenue  Bridge  the  bottom  is  composed  of  small  bowlders  and  coarse 
gravel  j  at  Groveland  Park  the  bottom  is  similar  to  that  at  Marshall  Avenue  Bridge, 
excepting  along  the  right  bank,  where  for  50  to  100  feet  from  shore  is  a  deposit  of 
sawdust, slabs,  and  muck.  At  Minnehaha  Creek  the  bottom  is  gravel,  with  scattering 
small  bowlders,  while  at  Pike  Island  it  consists  entirely  of  gravel,  excepting  near  the 
shores,  where  it  seems  to  be  composed  of  sand,  sawdust,  and  slabs. 

"Temporary  gauges  were  established  at  Minneapolis  Landing,  Franklin  Avenue 
Bridge,  and  Groveland  Park.  Daily  readings  of  these  gauges  and  of  that  at  St.  Paul 
were  kept. 

"Permanent  bench-marks  were  established  at  Minneapolis  Landing,  Franklin 
Avenue  Bridge,  and  Marshall  Avenne  Bridge.  The  first  two  were  connected  by 
levels,  carefully  taken,  with  bench-marks  of  Major  Allen's  survey  of  1887. 

"Permanent  stations  were  made  at  all  but  three  of  the  transit  stations  occupied 
for  locating  soundings  on  the  rapids  survey.  These  permanent  stations  consiHt  of 
granite  bowlders,  set  firmly  in  the  ground  and  marked  with  a  X  (cross)  chiseled  into 
the  top  of  the  bowlder,  the  center  of  cross  being  center  of  station.  In  most  cases 
these  stations  have  been  referenced  and  are  fully  described  on  map,  and  they  may 
be  readily  identified  for  future  work.     *     #     # 

"Observations  were  taken  for  velocity  of  the  current  on  the  rapids."    #     *    * 

Operations  in  removing  rock*  and  bowlders. — This  work  was  in  charge  of  Superintend- 
ent Du  Shane,  whose  report  is  here  given : 

"The  river  and  harbor  act  of  September  19, 1890,  providing  for  improving  the  Mis- 
sissippi River  from  Minneapolis  to  the  Des  Moines  Rapids,  designated  that  of  the  sum 
appropriated  '  $50,000  shall  be  expended  between  the  Chicago,  St.  Paul,  Minneapolis 
and  Omaha  Railroad  Bridge  at  St.  Paul  and  the  Washington  Avenue  Bridge,  Minne- 
apolis, in  dredging,  removal  of  gravel,  bowlders,  broken  rock,  and  the  construction 
of  dams  and  revetments.' 

"  Under  a  project,  dated  September  90  and  approved  October  14, 1890,  work  of  re- 
moving rocks  from  the  river  bed  below  Minneapolis  was  begun  by  a  small  party  on 
October  16.  This  work  was  carried  on  by  day's  labor.  Between  the  Franklin  Ave- 
nue and  Short  Line  bridges  there  were  removed  by  blasting  76  granite  bowlders  and 
5  pieces  of  ledge  rock.  The  bowlders  varied  in  size  from  1.5  feet  to  6  feet  in  diame- 
ter ;  the  ledge  rook  from  4  feet  by  4  feet  to  8  feet  by  15  feet  on  one  face.  The  thick- 
ness of  ledge  rock  was  not  ascertained,  though  the  holes  drilled  for  blasting  were 
from  2.5  feet  to  3  feet  in  depth.  With  a  few  exceptions  all  these  rocks  were  so  com- 
pletely broken  up  as  to  leave  no  trace.  Whenever  large  pieces  of  rock  remained  after 
blasting,  they  were  either  hauled  ashore  or  further  broken  up  by  blasting.  It  is 
thought  that  all  of  the  most  dangerous  rooks  within  the  channel  limits  between  these 
bridges  have  been  removed. 

"Owing  to  cold  weather,  with  heavy  snow,  operations  for  the  season  were  sus- 
pended November  8. 

"Cost  of  removing  rocks,  including  quota  of  office  expenses,  is  $744.51. 

"As  part  of  a  general  system  for  the  permanent  improvement  of  the  river  between 
Minneapolis  and  St.  Paul,  work  should  be  done  during  the  season  of  1891  at  the  fol- 
lowing places  :  Opposite  foot  of  Pike  Island,  removal  of  several  log  cribs  from  the 
channel  and  protection  of  left  bank  (this  high,  sandy  bank  is  being  rapidly  washed 
into  the  river,  forming  an  obstructing  bar  at  the  foot  of  the  island) ;  at  Fisherman 
Island;  removal  of  log  cribs  from  channel  and  cut  dredged  through  gravel  bar,  the 
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gravel  to  be  used  for  closing-dams  in  side  chutes;  possibly  some  dredging  below  and 
above  Marshall  Avenue  Bridge;  below  the  Short  Line  Bridge,  removal  of  a  few  scat- 
tering rocks;  removal  of  rocks  on  rapids  above  Franklin  Avenue  Bridge  and  between 
the  head  of  rapids  and  the  landing  on  west  bank  below  the  Washington  Avenue 
Bridge. 

"  While  it  is  not  thought  that  the  removal  of  bowlders  and  rocks  from  the  rapids 
will  furnish  a  permanently  improved  channel  sufficient  for  safe  and  easy  passage 
by  the  larger  classes  of  steamboats,  it  will  no  doubt  answer  all  the  requirements  of 
navigation;  for,  at  least  until  a  system  of  improvement  by  locks  and  dams  is  com- 
pleted, this  stretch  of  river  will  be  put  to  little  commercial  use,  except  for  running 
logs  from  Minneapolis  to  the  boom  works  below  Pike  Island.  However,  should  locks 
and  dams  ever  be  built,  much  of  the  work  near  the  head  of  the  rapids  and  all  that 
above  the  rapids  previously  mentioned  as  work  that  should  be  done  during  1891 
would  form  a  part  of  the  permanent  improvement  by  this  system. 

On  October  12, 1890,  when  the  United  States  engineer  gauge  at  St.  Paul  read  1.1  feet, 
the  general  depth  of  river  in  channel  on  the  rapids  above  franklin  Avenue  Bridge  was 
2.5  feet,  though  bowlders  and  rocks  projecting  above  the  river  bottom  rendered  these 
rapids  unnavigable  at  this  stage  for  any  class  of  steamboats.  The  navigable  depth 
in  channel  at  Meeker  Island  was  3  feet;  above  and  below  Marshall  Avenue  Bridge, 
2.5  feet;  at  Fisherman  Island,  1.5  feet;  below  same,  3  feet;  below  Fort  Snelling,  3 
feet :  between  St.  Paul  and  Prescott,  3.5  feet. 

"  In  recent  years  the  quantity  of  mill  refuse  dumped  into  the  river  at  Minneapolis 
has  greatly  diminished,  but  there  is  yet  a  large  amount  going  in  throughout  the  greater 

Eart  of  the  year.  The  quantity  of  city  refuse  and  garbage  deposited  in  the  river  is, 
owever,  on  the  increase.  Since  the  city  crematorium  was  abandoned,  about  1  year 
ago,  all  the  garbage  and  other  refuse  collected  from  this  city  of  over  160,000  inhabi- 
tants is,  I  am  informed,  deposited  in  the  river.  This  city  refuse  proves  not  only  a 
nuisance  and  a  constant  menace  to  the  health  of  a  large  community  along  the  river, 
but  also  helps  to  form  obstructions  to  navigation  at  least  as  far  as  Prescott,  Wis., 
44  miles  below  Minneapolis,  and,  possibly,  to  Lake  Pepin,  some  20  miles  farther. 
In  the  interests  of  navigation  and  of  the  health  of  steamboatmen  and  of  those  con- 
nected with  river  improvements  and  dependent  works,  whose  occupation  requires 
them  to  live  on  the  river  during  a  great  part  of  the  year,  it  can  not  be  urgea  too 
strongly  that  all  deposits  in  the  river  of  refuse  from  the  mills  and  from  the  city  should 
cease.  Moreover,  it  is  not  to  be  expected  that  the  river  can  be  permanently  improved 
for  navigation  between  Minneapolis  and  St.  Paul  so  long  as  these  deposits  con- 
tinue."   *    *    # 

In  regard  to  the  stretch  of  the  Upper  Mississippi  River  between  Minneapolis  and 
St.  Paul  (Omaha  Bridge),  it  may  be  said  that  from  St.  Paul  to  Minnehaha  Creek  the 
river  is  of  the  same  general  character  as  the  river  between  St.  Paul  and  Prescott  and 
can  readily  and  cheaply  be  improved  and  adapted  to  the  navigation  of  the  largest 
boats  plying  the  Upper  Mississippi  by  the  methods  employed  on  the  river  below  St. 
Paul.  But,  from  Minnehaha  Creek  up,  the  river  assumes  a  different  character,  the 
current  being  much  swifter,  in  fact  at  some  points  so  rapid  that  even  boats  of  con- 
siderable power  would  have  great  difficulty  in  stemming  it,  and  the  bottom  at  many 
points  is  composed  of  gravel  or  rock,  with  large  accumulations  of  bowlders.  By  re- 
moving broken  rock,  gravel,  and  bowlders,  as  called  for  in  the  act  of  September  19, 
1890,  the  channel  will  be  only  partially  improved  as  to  depth,  perhaps  enabling  boats 
to  go  up  at  a  somewhat  lower  stage  than  at  present  possible.  Even  if  the  channel 
were  deepened  and  widened  by  the  expensive  excavation  of  the  solid-rock  bottom,  the 
force  of  the  current  wonld  come  into  play,  seriously  retarding  or  effectually  check- 
ing boats  heavily  ladened  or  of  smaller  power,  so  that  it  is  believed,  and  this  belief 
has  heretofore  been  expressed  by  many  others,  that  to  practically  improve  the  upper 
part,  say  from  Minnehaha  Creek,  or  at  all  events  from  Meeker  Island,  to  the  Wash- 
ington Avenue  Bridge,  some  form  of  canalization  or  slack  water  improvement  will 
be  necessary. 

8T.  PAUL  TO  PRESCOTT. 

Under  project  of  August  13,  1890,  operations  were  carried  on  by  hired  labor  and 
Government  plant,  material  being  purchased  in  open  market.  Details  of  this  impor- 
tant work  are  given  in  the  following  extract  from  the  season's  report  of  Mr.  J.  D. 
Dn  Shane,  superintendent  in  local  charge : 

*  *  «  »  •  #  4  • 

"Operations  were  resumed  September  8, 1890,  at  Pine  Bend.  Dams  24  and  25  (sheet 
4),  left  unfinished  in  1889,  were  completed;  dam  22  (sheet  4)  was  lengthened.  At 
this  place,  as  a  result  of  the  works  of  improvement  accomplished  during  1889  and 
1890.  a  most  desirable  correction  of  the  river  was  made,  the  channel  now  following 
the  bend  along  the  right  bank. 

"On  September  24  the  fleet  was  moved  to  Grey  Cloud  Landing.  The  shore  pro- 
tection of  Island  13  was  repaired.    Dams  44, 45, 46, 47, 48,  and  49  (sheet  4)  were  con- 
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st  rue  ted;  Dams  44  and  45  are  located  below  Dams  7  and  32,  respectively,  while  Dams 
46,  47,  48,  and  49  are  built  from  the  right  bank  below  Island  13.  By  these  dams  the 
water  was  directed  from  the  right  bank  and  held  down  the  middle  of  the  river.  The 
rectified  channel  now  continues  directly  from  the  foot  of  Island  13  to  Qrey  Cloud 
Landing. 

"The  fleet  was  moved,  October  24,  to  Nininger,  where  Dams  32  and  33  (sheet  5) 
were  built  from  the  left  bank  belows  Dam  26.  Dams  2,  26,  27,  30,  and  31  (sheet  6) 
were  raised. 

u  Operations  were  suspended  on  November  3,  and  the  fleet  was  laid  up  for  the 
winter  in  Boulanger  Slough  on  November  4. 

"  On  September  12  the  dredge  Phoenix,  attended  by  launch  Ada,  began  a  cut  through 
the  bar  opposite  Dam  10  (sheet  6) .  This  cut  was  fin  ished  September  23 ;  length  of  cut, 
500  feet ;  width,  110  feet.  The  dredge  then  removed  the  outer  (temporary)  end  of  Dam 
7  (sheet  6).  On  September  27  the  dredge  was  moved  to  Nininger,  where  a  cut  through 
the  bar  along  the  right  bank  was  begun  the  same  day,  the  material  being  cast  on 
shore.  The  cut  is  975  feet  long  and  40  feet  wide.  This  work  was  suspended  October 
3.  The  dredge  and  two  dumps  were  laid  up  for  the  winter  in  Boulanger  Slough  and 
the  launch  Ada  turned  over  to  Superintendent  W.  A.  Thompson  on  October  4. 

"Works  of  improvement  should  be  constructed  during  the  season  of  1891  at  the 
following  places,  or  so  much  thereof  as  funds.will  permit  or  the  interests  of  naviga- 
tion demand,  aD  of  which  works  form  part  of  the  general  system  projected  for  the 
permanent  completion  of  the  stretch  of  river  under  consideration :  Dam  above  Dam 
13  (sheet  2) :  dam  below  Dam  28  (sheet  2) ;  dams  at  Islands  4,  5,  6,  and  7;  dams  be- 
low Grey  Cloud  Landing;  dams  opposite  Nininger;  dams  above  and  below  Hastings: 
shore  protection  opposite  Island  1  may  need  extending,  also  that  below  Newport 
and  that  below  Pine  Bend ;  the  left  bank  below  Island  17  and  the  right  and  left 
banks  above  Hastings  should  be  protected. 

"Repairs  should  be  made  as  follows:  Dams  at  Island  1;  dams  opposite  Newport; 
revetment  above  and  dams  opposite,  Robinson  Rocks ;  dams  below  Nininger. 

"  The  condition  of  the  river  at  Nininger  during  the  latter  part  of  the  season  was 
such  as  to  cause  boats  much  trouble ;  the  channel,  being  not  only  shoal  in  places  but 
narrow  and  very  crooked,  rendered  it  impossible  for  the  larger  class  of  steamboats, 
bound  upstream,  to  pass  this  place  without  going  ashore,  there  not  being  sufficient 
room  for  maneuvering.  While  this  status  existed  no  relief  could  be  afforded  by 
works  of  improvement,  for  to  undertake  any  work  at  this  time  would  mean  the  com- 
plete obstruction  of  navigation  during  the  remainder  of  the  season.  In  all  proba- 
bility close  attention  will  be  demanded  here  at  the  opening  of  navigation  in  1891 
should  a  low  stage  of  water  prevail.  A  medium  stage  will  be  the  most  advantageous 
for  continuing  operations,  as  it  is  essential  to  good  work  here  to  create  deposits 
below  the  dams  of  the  obstructing  sand,  requiring  it  to  travel  the  least  possible  dis- 
tance downstream.  Work  should  be  commenced  here  as  soon  as  practicable  in  order 
that  these  bars  be  kept  out  of  the  channel  immediately  below,  where,  for  the  next 
mile  and  one-half,  the  works  of  improvement  are  now  practically  completed.  Should 
these  bars  get  into  this  piece  of  river,  trouble  will  ensue  during  the  time  required 
for  the  bars  to  travel  this  distance  at  least  2  or  3  years.  The  bars  are  already 
so  far  advanced  that  to  secure  the  best  results  it  may  be  necessary  to  operate  the 
dredge,  even  at  serious  disadvantage,  in  connection  with  construction  work. 

"While  speaking  of  operating  a  dredge  in  connection  with  construction  work  it 
may  be  proper  to  state  that  for  removing  temporary  obstructing  bars  more  or  less 
dredging  will  be  necessary  during  the  continuauce  of  work  for  regulating  the  river, 
and  also  occasionally  after  the  completion  of  these  works.  It  is  not  to  be  expected 
that  all  moving  sand  will  be  completely  controlled  by  the  works  when  finished  to 
the  present  adopted  channel  width,  and  so  long  as  such  moving  sand  remains  within 
the  channel  limits,  so  long  will  temporary  obstructing  liars  form,  and  the  need  exist 
for  their  speedy  removal,  if  the  best  interests  of  navigation  are  to  be  served  and 
consequently  promoted.  To  accomplish  this  removal  for  some  years  after  the  regu- 
lation works  are  completed,  a  dredge  will  be  required  at  least  a  small  part  of  the 
season  of  navigation.  Owing  to  the  advanced  state  of  the  work  in  this  stretch  of 
river  and  the  large  accumulations  of  sand  between  the  dams  and  back  of  islands,  ac- 
cessible dumping  grounds  are  becoming  scarce,  so  that  only  occasionally  can  a  place 
be  fonud  convenient  for  dumping  dredged  materials.  A  hydraulic  dredge  would,  I 
believe,  furnish  a  means  both  convenient  and  economical  for  removing  or  reducing 
these  temporary  bars.  By  this  method  the  dredged  material  could  be  deposited, 
through  pipes,  near  shore  between  the  dams,  where  it  is  not  only  most  desirable, 
hut  also  most  difficult  to  create  deposits  by  the  aid  of  regulation  works  alone.  Fill- 
ing these  pockets,  which  frequently  exist,  thus  connecting  the  shores  with  the 
deposits  already  created  by  the  dams,  would  result  in  a  double  benefit;  namely,  re- 
moving the  obstructing  bars  from  the  channel  and  preventing  the  formation  of  other 
obstructing  bars  by  sand  which  is  carried  out  into  the  channel  again  from  deposits 
once  created  and  so  desirable  to  retain,  the  mo  veuieu  t  of  th  is  sand  being  due  to  a  current 
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at  certain  stages  of  water,  running  in  on  the  lower  side  of  the  dam  down  near  shore, 
and  out  into  the  river  above  the  dam  next  below. 

"It  is  not  expected  that  enough  work  would  be  found  in  this  stretch  of  river  to 
keep  a  pump  dredge  fully  occupied,  but  it  could  be  employed  for  similar  work  on 
other  parts  of  the  river  and,  possibly,  to  great  advantage  at  the  Des  Moines  Rapids 
Canal. 

"In  the  matter  of  depositing  city  refuse  in  the  river,  a  great  change  has  taken 
place  at  St.  Paul  within  the  past  year.  An  azotine  plant  now  consumes  a  vast 
amount,  and  by  that  much  at  least  is  the  quantity  deposited  in  the  river  decreased. 
It  is  to  be  hoped  that  means  will  be  found  for  keeping  all  the  refuse  from  this  city 
out  of  the  river, 

A  list  of  works  constructed  and  repaired,  and  of  materials  used  during  the  season  of  1890, 
between  St.  Paul  and  Prescott. 


Dimensions. 

Material. 

Works. 

Length. 

Height 

above  low 

waterofl864. 

Book. 

Brush. 

Sheet  4: 

Dam  44 

Feet. 
300 
410 
280 
270 
220 
175 
40 
525 
640 

Feet. 
4.5 
4.5 
4.0 
4.0 
4.0 
4.0 

Cubic  yard*. 
400.6 
403.3 
364.2 
410.6 
300.7 
323.0 
120.7 
534.0 
643.4 
02.7 
50.5 
80.5 

328.5 
310.2 
40.0 
120.2 
140.4 
102.0 
120.3 

Oubie  yards. 
1,048.8 

Da  m  45 

1, 314. 3 

Dam  46 

964.8 

Dam  47 

804.6 

Dam  48 

1, 135. 1 

Dam  40 

1,107.6 

Dam  22,  extended 

441.9 

Dam  24,  fluinlied 

4.0 
4.0 
4.0 
4.0 

832.9 

Dam  25,  flninhed 

1, 801. 6 

Dam  38,  rained 

Dam  40,  rained 

Sheet  5: 

Dam  32 

215 

225 

4.5 
4.5 
4.0 
4.5 
4.5 
4.5 
4.5 

767.9 

Dam  33 

650.3 

Dam  2,  raised ......... 

Dam  26,  rained 

262.  i 

Dam  27,  rained 

335.5 

Duni  30,  rained 

137.5 

Dam  31,  rained 

340.1 

Total 

5,074.5 

12,044.0 

"The  materials  were  purchased  in  open  market  delivered  on  United  States  barges 
at  the  followiug  prices:  Rock,  44.5  cents  per  cubic  yard;  brush,  26  cents  per  cubic 
yard;  poles,  3  cents  each. 

Financial  statement  for  works  of  improving  Mississippi  River  between  St.  Paul  and  Pres- 
cott during  the  season  of  1890. 

Amount  expended  in  the  field -during  the  calendar  year  1890  (from  distri- 
bution sheets) $12, 775. 79 

Add  cost  of  materials  from  1889 898.59 

13,674,38 

Deduct  for  materials  on  hand  1890 $505.78 

Deduct  for  expense  of  cutting  temporary  channels 765. 00 

1,270.78 

Net  cost  of  field  work 12,403.60 

Add  quota  of  general  superintendence  and  office  expenses 1, 865. 92 

Add  for  use  aud  deterioration  of  plant 3, 276. 40 

Total  cost  of  work 17,545.92 

Material  put  iu  works : 

Kock cubic  yards. .         5, 074. 5 

Brush t. .do....       12,044.0 

Total..' do....      17,118.5 
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Average  cost  per  cubic  yard  on  barges $0. 321 

Average  cost  per  cubic  yard  for  towiug  and  putting  in  material .  404 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    .  100 

Average  cost  per  cubic  yard  for  plant .  191 

Average  cost  per  cubic  yard  in  place 1.025 


PRESCOTT  TO  LAKE  PEPIN. 

Owing  to  the  late  passage  of  the  river  and  harbor  bill  and  the  greater  need  of 
work  above  Prescott,  no  work  was  undertaken  in  this  stretch  of  river  during  season 
of  1890. 

READ  LANDING  AND  VICINITY  OF  TKKPEBOTA  POINT. 

In  order  to  regulate  the  channel  above  Read  Landing  Bridge,  which  had  become 
very  crooked  and  difficult  to  run,  two  wing  dams  were  built  out  from  the  right  bank. 
Some  needed  repairs  were  made  to  dams  in  vicinity  of  Teepeeota  Point.  There 
follows  the  report  of  Mr.  W.  A.  Thompson,  superintendent  in  local  charge : 

"For  many  years  a  bad  bar  has  been  across  the  steamboat  channel  opposite  Read 
Landing  and  above  the  ponton  of  the  railroad  bridge  which  caused  many  requests  to 
be  made  by  steamboat  owners  that  something  be  done  by  the  Government  to  make 
a  permanent  and  easy  channel  above  and  through  the  bridge  draw. 

"  Owing  to  the  lack  of  funds,  nothing  could  be  done  before  October,  when  an 
agreement  was  entered  info  with  Jacob  Kichtman,  of  Fountain  City,  Wis.,  for  the 
construction  of  wing  dams  above  the  bridge  from  the  Minnesota  shore.  The  price 
was  $1.15  per  cubic  yard  for  rock  in  place,  and  54  cents  per  cubic  yard  for  brush  in 
place. 

"  Two  wing  dams  were  constructed ;  one  (No.  4,  sheet  13),  from  a  point  on  shore 
1,500  feet  above  the  west  end  of  the  railroad  bridge,  and  the  other  (No.  5,  sheet  13), 
from  a  point  on  shore  615  feet  further  upstream.  These  dams  were  built  very 
strong,  owing  to  the  great  quantity  of  heavy  ice  that  comes  out  of  Lake  Pepin 
nearly  every  spring  and  would  come  directly  against  these  dams.  Extra  heavy 
double  mattresses  of  brush  were  used  and  weighted  well  with  rock.  Dam  No.  4  has 
an  average  width  of  35  feet  and  Dam  No.  5  a  width  of  40  feet.  The  construction  of 
these  dams  was  commenced  October  18  and  was  completed  November  19.  These 
dams  cause  a  large  volume  of  water  to  be  thrown  into  the  main  channel  that  before 

Csed  through  the  opening  of  the  bridge  west  of  the  draw.  No  further  trouble  to 
ts  crossing  this  bar  is  expected. 

"In  1878  and  in  1880,  several  wing  dams  were  built  in  vicinity  of  Teepeeota 
Point.  For  many  years  previous  navigation  had  been  very  difficult  in  low  stages  of 
the  river.  After  the  construction  of  these  dams  no  complaints  were  heard  from 
river  men  regarding  the  condition  of  this  part  of  the  river  until  a  year  or  two  ago. 
Upon  examination,  several  of  these  dams  were  found  to  be  in  very  bad  condition. 
Several  have  bad  breaks  that  draw  off  a  large  quantity  of  water  from  the  main 
channel. 

"After  the  dams  at  Read  Landing  were  completed,  Captain  Jacob  Richtman  was 
authorized  to  begin  making  these  repairs,  at  the  same  prices  for  material  as  he  re- 
ceived at  Read  Landing.  This  work  being  commenced  late  in  the  season,  only  two 
of  the  dams  could  be  repaired.  Dam  4  (sheet  14),  from  the  right  bank  at  Teepee- 
ota Point,  had  a  bad  hole  in  it  and  the  shore  protection  had  been  washed  away. 
This  dam  was  put  in  good  condition  and  work  on  Dam  9  (sheet  14)  was  commenced. 
This  dam  is  from  a  small  towhead  at  the  mouth  of  the  Zumbro  River.  The  old 
shore  protection  had  been  washed  away  and  the  towhead  from  which  the  dam  had 
originally  been  built  had  cut  away,  back  150  feet  from  the  end  of  the  dam.  The 
depth  of  water  in  this  open  space  was  from  12  feet  to  16  feet.  Across  this  hole  a 
new  dam  was  built  and  a  new  shore  protection  put  in  where  the  dam  now  connects 
with  the  shore. 

"Work  was  suspended  December  3. 

"It  is  recommended  that  the  remainder  of  these  dams  l>e  repaired  as  soon  as  possible. 

"Mr.  C.  A.  Stoddard,  inspector,  performed  his  duties  with  zeal  and  ability.1' 
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List  of  works  constructed,  with  amounts  of  materials  used  during  the  season  of  1890,  at 
Head  Landing  and  vicinity  of  Teepeeota  Point. 


Dimensions. 

Material. 

Designation. 

Length. 

Height  above 
low  water 
of  1884. 

Book. 

Brnah. 

Sheet  13: 

Wing  Dam  4  (new) 

Feet. 
750 
880 

FeeL 

4.0 
4.0 

8.0 
3.0 

Cubic  yards. 
2,447.4 
1,308.1 

580.4 
755.0 

Cubic  yard*. 
1,724.8 

Wing  Dam  5  (now). 

1,214.0 

Sheet  14: 

412.2 

815.8 

Total 

5,188.0 

8,087.2 

Financial  statement  for  works  at  Read  Landing  and  vicinity  of  the  Teepeeota  Point,  per- 
formed  under  agreement  during  season  of  1890. 

Amount  paid  contractor $8,067.69 

Cost  of  local  inspection,  etc : 495.67 

Add  quota  of  general  superintendence  and  office  expenses 1, 316. 61 

Total  cost  of  work 9,899.97 

Material  put  in:  * 

Rock cubic  yards..  5,169.9 

Brush do....  3,967.2 

Total 1 do....  9,137.1 

Average  cost  per  cubio  yard  in  place $1,083 


REPAIRING  DAM  AT  HEAD  OF  POMMS  D«  TERRS  SLOUGH. 

One  barge  load  of  rock  was  placed  in  the  break  of  the  long  dam  at  Pomme  de  Terre 
Slough,  the  labor  being  performed  by  the  crew  of  the  snag  boat  General  Barnard. 
Cost  or  rock  used  was  $12.90. 

VICINITY  OF  FOUNTAIN  CITY  AND  WILDS  LANDING. 

Owing  to  lack  of  funds,  operations  at  these  localities  were  not  commenced  until 
October. 

From  the  report  of  Mr.  W.  A.  Thompson,  superintendent  in  local  charge,  the  fol- 
lowing is  taken : 

"This  work  was  performed  by  Government  plant  and  days'  labor.  The  launches 
Emily  and  Ada  left  Boulanger  Slough  October  4,  with  barges  22,  36,  66,  68,  76,  97, 
building  barge  41,  quarter  boat  75,  pile  driver  73,  and  grasshopper  in  tow.  October 
6  this  fleet  reached  Argo  Bar,  2  miles  below  Wilds  Landing,  where  the  first  work  was 
to  be  done.  The  launch  Ada  proceeded  to  Heytman  Landing  and  returned  to  Argo 
Bar  October  8,  with  -barges  101  and  102  in  tow. 

"At  Argo  Bar  a  great  deal  of  trouble  had  been  experienced  bv  steamboats  and 
rafts  during  the  last  season.  The  channel  was  originally  down  the  east  shore,  but 
in  1889  there  were  2  channels ;  one,  as  before,  down  the  east  side  and  the  other  down 
the  west  side,  neither  being  good.  It  was  believed  that  then  was  the  time  to  force 
the  channel  to  the  west  side,  as  proposed  in  the  approved  project  for  this  stretch  of 
the  river.  Owing  to  the  lateness  of  the  season,  it  was  impossible  to  do  all  the  work 
necessary  for  the  permanent  improvement  of  this  part  of  the  river ;  and,  owing  to  lack 
of  funds,  work  could  not  be  resumed  until  late  in  the  season  of  1890. 

"To  put  a  good  channel  down  the  west  side,  Wing  Dam  47  (sheet  18),  that  had  been 
commenced  the  fall  before,  was  raised  an  average  height  of  6  feet,  making  the  crown 
of  the  dam  4.5  feet  above  low  water,  and  Closing  Dam  2  (sheet  18)  was  repaired  and 
raised  about  4  feet,  making  the  crown  of  this  dam  4  feet  above  low  water.  By  these 
means  the  river  was  reduced  to  about  one-half  its  original  width,  and  a  good,  straight 
6-foot  channel  was  made,  where  it  was  proposed  to  have  it.    No  further  trouble  is 
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expected  at  this  point.  This  work  was  completed  October  20,  and  tho  fleet  moved 
np  to  bead  of  Blackbird  Island  (No.  65)  one  mile  above  Wilds  Landing.  Here,  as  at 
Argo,  a  great  deal  of  trouble  was  experienced  in  getting  rafts  around  the  head  of 
the  inland,  as  a  high  sand  bar  had  formed  above  and  worked  down  till  there  was,  by 
mo«t  skillful  handling  on  the  part  of  the  pilots  and  favorable  winds,  just  room 
enough  for  a  half  raft  to  pass  through,  and  for  several  months  this  could  only  he  done 
in  daylight.  Many  rafts  had  caught  on  the  bar  and  then  swung  around  onto  the 
head  of  the  island  and  broken  up,  causing  great  delay  and  cost  to  the  owners. 

*'  In  1881,  two  closing  dams  were  built  west  of  Island  No.  65,  one  from  fsland  65  to 
Island  66,  and  the  other  from  Island  66  to  the  Minnesota  shore,  and  the  heads  of 
these  islands  had  been  protected.  Since  then  these  dams  have  been  cut  down  by  the 
ice  till  their  crowns  were  only  1  foot  above  low  water,  permitting  a  large  volume  of 
water  to  be  diverted  from  the  main  channel,  and  about  400  feet  of  the  protection  on 
the  head  of  Island  65  destroyed. 

"  It  was  decided  the  first  work  to  be  done  wsr  to  build  two  wing  dams  from  the 
Minnesota  shore  in  such  a  manner  as  to  throw  the  current  against  the  lower  side  of 
the  bar  and  wash  it  away.  The  first  Wing  Dam,  33  (sheet  18),  was  built  from  a  point 
on  right  bank  1,000  feet  above  Closing  Dam  22  (sheet  18).  This  dam  is  615  feet  long, 
and  the  crown  is  4  feet  above  low  water.  Wing  Dam  34  (sheet  18),  is  from  a  point 
on  shore  750  feet  farther  up  river;  it  is  300  feet  long  and  the  crown  also  4  feet 
»'>ove  low  water.  The  Closing  Dams  21  and  22  (sheet  18),  were  raised  to  4  feet  above 
low  water,  and  the  head  of  Island  65  was  again  protected.  Shortly  after  the  com- 
pletion of  this  work,  the  channel  past  the  head  of  the  island  had  widened  out  suffi- 
ciently for  a  whole  raft  to  pass  through  without  difficulty. 

"  November  10,  the  fleet  was  moved  up  to  Fountain  City,  where,  during  the  season, 
much  trouble  was  caused  the  pilots  in  getting  their  rafts  around  the  head  of  the 
towhead  above  the  steamboat  landing.  The  conditions  were  almost  the  same  as  at 
Blackbird  Island.  Three  short  wing  dams  were  built  out  from  the  left  bank,  above 
the  towhead  in  such  manner  as  to  force  a  channel  straight  down  the  river  away 
from  the  towhead.  Two  more  wing  dams  were  thrown  out  from  the  right  bank 
farther  down  stream,  to  hold  the  channel  past  the  landing  at  Fountain  Citv.  Some 
slight  repairs  were  made  to  the  shore  protection  on  the  towhead,  to  the  shore  pro- 
tection opposite  Fountain  City,  and  to  Dam  7  (sheet  16). 

"  December  2.  Owing  to  the  river  being  full  of  floating  ice,  the  fleet  was  laid  up 
for  the  winter  in  Fountain  City  Bay,  and  all  work  snspended  for  the  season. 


List  of  works  constructed  and  repaired^  and  of  materials  used  during  season  of  1890  in  vi- 
cinity of  Fountain  City  and  Wilds  Landing,  Wisconsin. 


Designation. 


Sheet  IS: 

Closing  Dam  7  repaired 

Sheet  17: 

Wing  Dam  33 

W  ing  Dam  34 

Wing  Dam  33 

Wing  Dam  36 

Wing  Dam  37 

Wfng  Dam  38 

Wing  Dam  30 

Cloting  Dam  22  rained 

Closing  Dam  21  rained 

8hore  protection,  1  stand  65,  repaired 

Shore  protection,  Island  61 .  repaired 

Shore  protection  opposite  Fountain  Citv  repaired. 
Sheet  18: 

Cloning  Dam  2  raised 

Wing  Dam  47  raised 


Dimensions. 


Length 


Feet. 


615 
300 
325 
275 
145 
250 
180 
600 
470 
400 


Height 

above 

low  water 

of  1864. 


Feet. 


175  | 

850  ' 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.0 
4.0 
4.0 


4.0 
4.5 


Material. 


" 

- 

Rock. 

Brush. 

Cu.  yds. 

Cu.yds. 

96.0 

106.1 

1,77a.  1 

2, 900.  5 

1, 050. 1 

1,532.9 

1,567.9 

1.647.4 

937.9 

1,718.4 

676.1 

875.  4 

852. 0 

1.030.1 

477.  2 

1.158.0 

567.8 

587.1 

511.2 

456.  5 

664.5 

280.0 

48.0 

61.2 

474.3 

208.0 

1.528.2 

2. 204.  3 

Total 


11,286.4        14.795.0 
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Financial  statement  for  work  in  vicinity  of  Wilds  Landing  and  Fountain  City  during 

season  of  1890. 

Amount  expended  in  the  field  during  the  calendar  year  1890  (from  distri- 
bution sheets) $17,798.35 

Deduct  cost  of  material  on  hand  at  close  of  season 452. 17 


/ 


Net  cost  of  fiold  work 17,346.18 

Add  quota  of  general  superintendence  and  office  expenses. 2, 730. 30 

Add  for  use  and  deterioration  of  plant 2,493.11 

Total  cost  of  work 22,560.59 

Material  put  in  work : 

Rock cubic  yards..  11,286.4 

Brush do....  14,795.6 

Poles  (2,296) do....  229.6 

Total do....  26,311.6 

Cost  of  material $11,166.81 

Average  cost  per  cubic  yard  on  barges $0. 4244 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  2349 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   % .1038 

Average  cost  per  cubic  yard  for  plant * .  0948 

Average  cost  per  cubic  yard  in  place .8579 


VICINITY  OP  CROOKED  SLOUOH. 

A  large  break  having  gecurred  in  the  dam  across  Harper  Slough,  due  to  the  under- 
mining of  the  soft  bank  at  the  island  end,  it  was  repaired  during  June  with  gravel, 
furnished  by  United  States  dredge  Phoenix,  and  rock,  purchase'd  at  Lynxville.  Steam 
launch  Ada  and  the  crew  of  the  snag  boat  General  Barnard  were  employed  on  the 
work.    Cost  of  rock  used  was  $937.24^ 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

The  buoys  were  reset  April  10  to  15,  1890,  by  steam  launch  Lucia.  There  were  30 
buoys  in  the  system,  27  of  which  were  secured  to  the  rock  bottom  by  bolts  and 
chains  and  3  were  held  by  anchors.  During  the  season,  several  of  the  buoys  were 
carried  away  by  rafts  but  were  afterwards  replaced. 

November  19  to  22,  the  ranges  were  adjusted  and  the  buoys  were  taken  up  and 
stored  for  the  winter. 

The  cost  of  buoyage  for  the  season  of  1890  was  $389.93. 

BENCH-MARKS  AT  ROCK  ISLAND  RAPIDS. 

November  9  to  13  the  bench-marks  were  carefully  examined,  repainted,  and  re- 
numbered, so  as  to  preserve  them  for  future  use.    Number  of  bench-marks  is  67. 

IMPROVING  ROCK  ISLAND  RAPIDS. 

This  work  was  in  local  charge  of  Mr.  J.  C.  McElherne,  superintendent.  In  the 
early  part  of  the  season  Mr.  McElherne  made  very  frequent  trips  over  the  rapids,  for 
the  purpose  of  ascertaining  the  views  of  steamboatmen  regarding  the  improvements 
already  carried  out  and  those  proposed.  He  succeeded  in  obtaining  expressions  of 
opinion  from  nearly  all  of  the  pilots  and  masters  of  boats  navigating  this  part  of  the 
river.  The  operations  of  the  season,  which  commenced  August  7  and  ended  Decem- 
ber 6,  consisted  in  the  removal  of  patches  of  rock  at  Cabin  and  St.  Louis  chains  by 
means  of  steam-drill  and  dredge.  Tbo  proposed  work  at  St.  Louis  Chain  is  now  com- 
pleted, that  at  Cabin  Chain  nearly  so.  Some  small  patches  of  rock  near  Duck  Creek 
Chain,  broken  up  in  1889,  were  removed  by  dredge.  Moat  of  the  broken  rock  taken 
up  by  dredge  was  deposited  in  Sucker  Chute  for  the  purpose  of  checking  the  side 
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draft  there,  but  the  small  amount  gathered  at  Duck  Creek  Chain  was  dumped  be* 
tween  the  towhead  and  the  Iowa  shore. 

The  plant  used  consisted  of  steam  drill  boat,  with  powder  boat,  loading  boat, 
coal  flat,  and  quarter  boat,  dredge  Ajax,  launch  Louue,  and  5  rock  flats.  The  dredge 
was  taken  to  Keokuk,  November  8,  but  the  rest  of  the  fleet  was  employed  until  close 
of  work. 

The  following  extracts  are  made  from  Mr.  McElherne's  report : 

•  •••••• 

"  On  August  7,  operations  were  commenced  by  the  drill  boat  at  St.  Louis  Chain,  for 
the  purpose  of  deepening  and  widening  the  channel  by  entirely  removing  the  many 
dangerous  obstructions  existing  in  that  locality.  In  order  that  blasting  might  be 
carried  on  without  interrupting  navigation  until  such  a  time  as  a  dredge  might  be- 
come available,  a  section  (No.  1),  averaging  70  feet  wide  by  675  feet  in  length, 
and  occupying  the  entire  length  of  the  extreme  Illinois  side  of  the  proposed  chan- 
nel excavation,  was  chosen  as  the  initial  work.  Points  were  first  established,  sev- 
eral holes  drilled,  and  flexible  range  poles  set  therein,  completely  outlining  the  area 
in  question.  The  drill  boat  was  then  placed  at  the  upper  end  and  on  the  Illinois 
side  of  this  section  and  so  maneuvered  by  means  of  anchors,  lines,  and  spuds  as  to 
ojterate  directly  across  the  section,  and  at  right  angles  with  the  current,  covering 
ranges  56  feet  wide  successively,  and,  while  doing  so,  making  4  feet  moves,  thereby 
securing  a  careful  sounding  of  the  river  bottom  at  each  shift  made  by  the  boat. 
Range  poles  were  kept  planted,  and  so  regulated  on  shore  as  to  insure  the  boat's 
being  properly  held  on  the  correct  lines.  By  the  time  this  section  was  worked  over 
the  arrival  of  dredge  Ajax  left  the  drill  boat  free  to  proceed  with  the  adjoining  patch 
(No.  2).  This,  together  with  3  others,  comprising  the  remainder  of  the  obstruc- 
tions at  St.  Louis  Chain,  were  staked  out,  when  reached,  and  treated  according  to 
the  same  established  plan. 

"The  obstructions  met  with  consisted  partly  of  loose  rook  and  some  gravel,  but 
mostly  of  numerous  bowlders  and  solid  rock  ledges,  both  large  and  small,  ranging 
from  0.5  foot  to  1.5  feet  or  2.0  feet  above  the  grade  of '4  feet  below  low  water  of  18£t. 

"  The  drill  boat  is  provided  with  two  steam  drills,  mounted  on  carriages  capable 
of  being  moved  along  the  gunnel  as  required.  These  drills  are  furnished  with  steel 
points,  star-shaped,  3±  inches  in  diameter.  With  them  holes  were  made  4  feet  apart 
in  the  case  of  solid  patches,  if  of  a  size  to  require  them,  and  bored  to  a  depth  of 
from  18  to  22  inches  below  grade.  The  holes  were  then  thoroughly  cleaned  by  means 
of  a  water  hose,  with  long  nozzle,  passing  down  through  a  copper  tube  firmly  held 
in  each  one.  This  tube,  o  inches  in  diameter  and  of  suitable  length,  has  a  slot  on 
one  side,  extending  its  whole  length,  to  facilitate  the  escape  of  debris,  and  after  the 
charges  are  rammed  securely  to  the  bottom  to  permit  the  placing  of  the  wires  con- 
necting them.  When  the  loading  was  finished,  the  connecting  wires  were  united 
with  the  leading  wires,  thus  completing  the  circuit,  and  the  drill  boat  was  then 
moved  about  50  feet  away  and  the  blast  fired  by  electricity. 

"  The  explosive  used  was  dynamite,  containing  50  per  cent,  nitroglycerine,  the 
charges  being  suitable  to  the  nature  and  thickness  of  the  rock  to  be  broken. 

•  •••••• 

"October  27,  the  drill  boat  finished  work  on  St.  Louis  Chain,  In  the  accomplish- 
ment of  this  work,  she  succeeded,  after  a  great  deal  of  laborious  shifting,  sounding, 
etc.,  in  shattering  all  solid  formations  found  projecting  above  grade,  within  the  en- 
tire area,  a  space  averaging  300  feet  in  width  by  600  feet  in  length. 

"  As  it  was  definitely  Known  at  the  close  of  the  work  on  St.  Louis  Chain  that  the 
dredge  would  in  a  very  few  days  be  taken  away,  the  drill  boat  was  immediately  set 
at  work  on  Cabin  Chain,  beginning  at  the  upstream  end  with  a  view  of  selecting  and 
destroying  as  many  as  possible  of  tne  rock  patches  already  known.  The  one  greatly 
feared  by  river  men,  a  compaot  ledge  4  feet  wide,  8  feet  long,  and  14  inches  above 
grade  (on  which  the  steamer  Ben  Hershey  and  one  of  our  dump  boats  were  sunk),  and 
others  of  a  dangerous  type  scattered  throughout  the  length  of  the  chain  were  selected 
and  broken  up  prior  to  the  departure  of  the  dredge.  Subsequently  the  method  of 
proceding  originally  described  was  pursued  and  a  good  portion  of  the  lower  end  of 
the  chain  disposed  of;  but  as  it  was  deemed  best  [not  to  disrupt  the  bottom  of  the 
channel  too  much  without  means  at  hand  of  removing  the  material,  and  as  the  windy 
weather  interfered  greatly  with  correct  soundings,  the  boat  was  moved  to  the  large 
high  patches  abreast  of  pier  No.  11.  Blasting  on  these,  although  well  on  towards 
completion,  was  brought  to  a  close  on  December  3  by  the  sudden  appearance  of 
heavy  floating  ice. 

"The  texture  of  the  rock  met  with  was  generally  a  mixture  of  saud  and  limestone, 
except  at  the  foot  of  St.  Louis  and  Cabin  chuinu,  where  it  was  found  to  lie  rather 
flinty  and  very  hard  to  drill. 

"0a  August  30,  the  dredge  Ajax,  having  arrived  from  Keokuk,  was  set  at  work  at 


Digitized  by  LjOOQiC 


2164      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  D.  8.  ARMY. 

downstream  end  and  on  Illinois  side  of  Section  No.  1,  at  St.  Louis  Chain.  The  ma- 
terial on  this  section,  as  well  as  that  on  Section  2,  was  dredged  out  as  soon  as  pos- 
sible, the  bottom  examined,  and  found  to  be  well  down  to  grade.  This  gave  a  clear 
width  of  130  feet,  so  that,  with  the  aid  of  a  line  of  large  range  poles,  set  in  and 
clearly  defining  the  Illinois  edge  of  the  improved  channel,  all  steamboats  found 
ample  space  to  navigate  there,  thus  securing  more  room  and  freedom  of  action  for  our 
plant  on  the  unfinished  portion  of  the  chain. 

"  On  September  29  the  dredge,  having  caught  up  with  the  drill  boat,  was  sent  to  re- 
move the  material  blasted  last  season  above  Duck  Creek  Chain.  There  were  four 
patches  there ;  one,  Mason  Break,  was  near  Buoy  No.  19 ;  the  others,  of  which  oue 
was  an  immense  granite  bowlder  on  which  Boats  occasionally  struct,  were  in  the 
channel  above  Bouy  No.  20.  These  having  all  been  found  without  difficulty  and 
dealt  with  as  intended,  the  boat  was,  on  October  10,  returned  to  finish  up  at  St.  Louis 
Chain. 

"It  having  happened  that  the  boats  were  brought  too  close  together  for  advanta- 

?Hsous  working,  the  dredge's  time  was  utilized  for  a  while  in  trying  to  procure  rock 
or  use  in  dams  along  the  Illinois  shore  below  Crab  Island  and  below  Cabin  Chain. 
Very  little  was  found  at  the  former  place,  and  mostly  small  bowlders  at  the  latter. 

"  A  careful  sweeping  with  iron  rail,  made  after  all  dredging,  having  fully  demon- 
strated that  the  desired  end  had  been  attained,  the  dredge  was,  on  October  29,  started 
on  Cabin  Chain.  In  order  to  make  the  most  of  the  little  time  remaining  to  her,  she 
'moved  about  between  the  head  and  foot  of  Cabin  Chain  and  removed  several  of  the 
highest  patches  blasted.  She  was  taken  away  on  November  8,  leaving  those  patches 
of  minor  importance,  together  with  the  intervening  spaces,  for  future  work.  Most 
of  the  material  obtained  at  St.  Louis  and  Cabin  chains  was  deposited  in  Sucker 
Chute  for  the  purpose  of  shutting  oft"  the  draft  of  water,  while  that  taken  from 
patches  above  Duck  Creek  Chain  was  thrown  between  Duck  Creek  Tow-head  and 
the  Iowa  shore  on  the  line  of  a  dam  contemplated  at  that  place." 


Details  of  operations. 

Launch  Louise : 

Hours  run 978 

Miles  run J 2,143 

Drill  boat: 

Hours  worked 912 

Hours  lost  owing  to  rafts 57 

Hours  lost  owing  to  accidents 17 

Hours  lost  owing  to  storms 18 

Number  of  holes  drilled 1, 927 

Number  of  holes  blasted  , 1, 879 

Average  depth  of  holes,  in  inches 30 

Number  of  solid  cubic  yards  blasted  (approximate) 1, 659 

Number  of  pounds  of  dynamite  used 3, 250 

Dredge  Ajax : 

Hours  worked 546 

Hours  lost  owing  to  rafts 43 

Hours  lost  owing  to  accidents 0 

Hours  lost  owing  to  storms 11 

Number  of  solid  cubic  yards  dredged  and  removed 2, 119 

Financial  statement  for  improvement  of  Uovk  1*1  a  ml  Rapid*  for  mason  of  1890. 

Amount  expended  in  the  field  for  the  calendar  year  1890  (from  distribu- 
tion sheets) $9, 478. 19 

Add  quota  of  general  superintendence  and  office  expenses 1, 453. 66 

Add  for  use  and  deterioration  of  plant 4, 174. 20 

Total  cost  of  work 15,106.05 

Rock  broken  up  and  dredged  at  St.  Louis  and  Cabin  chains,  solid  cubic 

yards 1,398 

Rock  broken  up  at  Cabin  Chain,  solid  cubic  yards 261 

Rock  dredged  at  St.  Louis  and  Duck  Creek  chains,  solid  cubic  yards 721 

Rock  put  in  dams  at  Sucker  Chute  and  Duck  Creek,  cubic  yards 2, 119 

Allowing  $1  oer  cubic  yard  for  the  rock  put  in  dams,  I  estimate  the  cost  per  solid 
cubic  yard  of  the  rock  broken  up  and  dredged  at  $7.20;  of  rock  blasted  but  not 
dredged;  at  $5.24;  of  rock  dredged,  at  $1.96. 
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I1ARROR    AT  LAKE   CITY. 


Some  repairs  were  made  to  the  pier  at  Lake  City.  Details  of  the  work  are  given 
in  the  following  report  of  Superintendent  W.  A.  Thompson: 

"  This  pier  was  constructed  in  1887.  Owing  to  the  depth  of  water  being  from  20 
to  28  feet  at  low- water  stage,  for  most  of  the  length  of  the  proposed  pier,  and  the 
small  amount  of  money  available  for  its  construction,  it  was  decided  to  lessen  the 
cost  by  making  a  foundation  of  gravel  dredged  from  the  gravel  bars  in  the  vicinity 
of  JLake  City.  After  the  cribs  were  put  in  place  a  large  quantity  of  gravel  was  de- 
posited on  the  outside,  to  protect  the  pier  from  moving  ice  and  the  action  of  the 
waves. 

'*  On  the  south  side  of  the  pier,  and  at  its  outer  end,  this  gravel  had  settled  in  3 
years  from  3  to  6  feet.  Consequently,  when  the  ice  broke  up  in  the  lake  last  spring, 
several  of  the  plank  were  loosened  at  their  ends,  and,  during  a  violent  storm  in  April, 
115  of  these  planks  were  pulled  out  and  washed  away. 

"  The  work  of  repairing  was  commenced  October  21.  The  oak  plank  that  were  lost 
were  replaced  by  nine  plank  3  inches  thick,  and  all  of  the  other  plank  on  the  sloping 
side  were  respiked  witn  7-inch  boat  spikes. 

"An  agreement  was  entered  into  with  Jacob  Richtman,  of  Fountain  City,  Wis.,  to 
place  519.3  cubic  yards  of  rock  around  the  pier  in  places  where  the  gravel  had  settled 
most,  at  $1  per  cubic  yard,  and  the  above-named  amount  of  rock  was  placed,  as  agreed, 
as  a  protection  to  the  pier  foundation.  It  is  believed  that  this  will  protect  the  pier 
from  damages  by  the  ice  for  another  year  at  least ;  but  I  would  recommend  that  a 
layer  of  brush  and  rock  be  put  upon  the  gravel  around  the  pier  to  prevent  it  from 
sliding  out  into  the  deep  water. 

44  This  work  was  suspended  November  15. 

"  The  total  cost  of  the  repairs  was  $870." 


SURVEYS  AND  GAUGES. 

Between  May  25  and  27  the  crew  of  the  Barnard  made  a  reconnoissance  in  vicinity 
of  Reads  Landing.  On  September  24  and  25  an  examination  of  the  river  in  vicinity 
of  Prairie  du  Chien  was  made  by  the  same  party.  Between  October  21  and  31  a  party, 
in  charge  of  Superintendent  J.  C.  Mc£lherae,  made  an  accurate  survey  of  the  bar 
at  Port  Byron.  The  maps  of  these  surveys  have  been  plotted  and  used  in  preparing 
projects  for  work.  Gauges  were  kept  at  Hastings,  Rea  Wing,  Prairie  du  Chien,  and 
tVinona  during  the  year.  Gauge  records  were  also  obtained  from  the  Signal  Service 
and  bridge  keepers  at  St.  Paul,  Dubuque,  Bock  Island,  Keokuk,  Burlington,  Qnincy, 
Hannibal,  and  Louisiana.  These  records  are  now  being  plotted. 
Amount  expended  on  surveys  and  gauges  during  the  year  was  $745.24. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  XT.  8.  A* 


\ 


report  of  mr.  m.  mktgs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk t  Iowa,  January  12,  1891. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations,  for  work  in 
my  charge,  for  the  calendar  year  ending  December  31,  1890: 

VICINITY  OF  BURLINGTON  AND  DALLAS. 

I  submit  extracts  from  report  of  Mr.  S.  Edwards,  overseer,  on  work  done  at  above 
localities.  Mr.  Edwards'  report  is  in  detail  and  gives  all  the  necessary  figures,  which 
include  expenditures  to  December  31,  1890,  and  are  checked  with  the  office  distribu- 
tion sheets.  In  the  statements  it  appears  that  the  cost  of  work  done  at  Dallas,  al- 
though carried  on  with  a  less  expensive  plant,  is  slightly  in  excess  of  that  done  at 
Bnrlington.  This  is  explained  by  comparing  the  comparative  amount  of  rock  to 
brush  used  at  Dallas  with  the  comparative  amount  used  at  .Burlington.  At  Dallas 
there  was  more  than  twice  as  much  rock  used  as  brush,  while  at  Burlington  the  propor- 
tion was  as  nine  to  eight,  or  nearly  equal  quantities.    At  Dallas  the  work  was  mainly 
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strengthening  shore  protection  that  had  been  only  slightly  covered  villi  si  one.  while 
at  Burlington  there  was  the  ordinary  class  of  dam  and  shore-protection  work. 

I  would  call  attention  to  Mr.  Edwards's  figures  on  the  comparative  cost  of  wire  and 
lath  yarn  for  binding  purposes.  By  these  it  appears  that,  for  making  fascines,  the 
lath  yarn  required  for  1  cubic  yard  will  cost,  at  10  cents  per  pound,  $0.028 ;  the  wire 
required  for  the  same  purpose,  at  3.35  cents  per  pound,  will  cost  $0,007,  a  saving  of 
two-thirds  in  the  cost  of  binding  material  by  the  use  of  wire  instead  of  lath-yarn. 
For  making  into  mats,  the  saving  is  in  the  same  proportion.  The  contractors  for 
brush  were  furnished  with  wire  by  the  United  States.  The  wire  comes  in  ceils  that 
have  no  covering  weighed  in,  while  a  considerable  portion  of  the  weight  of  lath- 
yarn  is  made  np  of  the  packing  materials.  No.  16  annealed  wire  is  about  as  small 
as  it  is  safe  to  use.  The  bundles  of  brush  are  stronger  and  stand  handling  better 
when  bound  with  wire  than  when  lath-yarn  is  used,  and  wire  is  quite  as  handy  to 
apply. 

List  of  works  constructed  and  repaired,  and  of  material*  used  during  the  season  of  1890, 
in  vicinity  of  Burlington,  Iowa,  and  Dallas,  JTW. 


Dimensions. 

Material. 

Works. 

Length. 

Height 

above 

low  water 

Of  1864. 

Book. 

Brush. 

Sheet  58: 

Feet. 

340 

1,280 

640 

820 

1,940 

Feet. 
3.5 
3.5 
8.5 
4.0 
12.0 

Ou.  yd$. 
1,425.4 
2,239.5 
2,505.8 

515.0 
2,556.1 

441.2 

2,135.9 

1,006.4 

343.3 

520.9 
1,148.7 

Ou.ydM. 
1, 303. 0 

Dam  6* 

2, 313. 0 

Dam  8, „ 

2,596.0 

Dam  10 

751.9 

Shore  protection  below  Drew  Prairie  ., 

1,257.7 

Sheet  50: 

4,800 

2,700 

196 

Shore  protection  at  Sauerwein  Bend  repaired 

Shore  protection  at  Twin  Island 

12.0 

292.0 

Sheet  00 : 

Dam  14  (not  completed) 

1,510.3 

Shore  protection  on  Crow  Island 

980 

7.5 

697.0 

Total 

14,837.7 

10, 720. 9 

*1>50  feet  of  Dam  6  were  built  for  temporary  effect,  and  were  removed  November  12, 1890. 
Rock  on  hand  on  bank  at  close  of  season  of  1890 : 

Furnished  by  Rudolph  Wiegand,  of  Nauvoo,  111.,  1,172  cubic  yards  at 
50  cents  per  cubic  yard $586.00 

Furnished  by  S.  A.  Maley,  of  Pontoosuo,  111.,  350  cubic  yards,  at  50 
cents  per  cubic  yard 175.00 

Total 761.00 

Financial  statement  for  works  of  improving  Mississippi  River  in  vicinity  of  Burlington  and 
Dallas,  during  the  season  of  1890. 

Amount  expended  in  the  field  during  the  calendar  year  1890  (from  distri- 
bution sheets)  $20,646.93 

Deduct  cost  of  1,522  cubic  yards  of  rock  on  hand $761. 00 

1  >educt  cost  of  removing  temporary  dam 201. 77 

Deduct  cost  of  survey  at  Burlington 75.36 

Deduct  expenses  of  lawsuit  in  1888   138.49 

1,176.62 

Net  cost  of  field  work 19,470.31 

Add  quota  of  general  superintendence  and  office  expenses 3, 168. 19 

Add  for  use  and  deterioration  of  plant 3,775.80 

Total  cost  of  work 26,414.30 

Material  put  in  works : 

Rock cubic  vards.     14,837.70 

IlniHh  do  ....     10,720.90 

Total cubic  yards .    25, 558. 60 
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Average  cost  per  cubic  yard  on  barges SO. 481 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material 280 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  expenses.       .  124 
Average  cost  per  cubic  yard  for  plant 148 

Average  cost  per  cubic  yard  in  place 1. 033 

Mr.  Edwards,  says:  "According  to  your  orders,  I  left  Keokuk  September  1,  1890. 
with  steamer  Vixen  and  fleet  of  barges,  proceeding  to  Burlington,  Iowa,  to  build 
such  dams  and  shore  protections  as  the  shortness  of  the  season  would  allow. 

"In  vicinity  of  Burlington,  Dams  5,  6,  8,  and  10  (sheet  58),  were  built,  and  1,940 
feet  of  shore  protection  below  Drew-  Prairie  (sheet  58)  were  constructed.  Dam  1 
(sheet  58)  was  repaired,  after  completion  of  which  work  the  fleet  was  laid  up  for  the 
winter,  in  the  Des  Moines  Rapids  Canal,  November  15.  1890. 

"September  3,  1890,  work  was  commenced  on  Dam  6  (sheet 58),  the  second  dam  on 
Illinois  shore  of  the  seven  dams  proposed  to  be  built  above  Burlington,  Iowa  (see 
survey  completed  September  5,  1890).  The  total  length  of  this  dam  was  1,280  feet, 
of  which  the  outer  end,  550  feet,  was  intended  as  temporary,  an  apron  loaded  with 
only  a  little  rock  being  put  in;  the  other  part,  730  feet  long,  was  built  up  to  3.5  feet 
above  low  water,  an  average  height  of  5.5  feet.  Navigation  at  this  point,  during  a 
low  stage  of  water,  has,  for  a  number  of  years,  been  more  difficult  than  at  any  other 
place  in  your  district,  and  only  a  few  days  before  work  commenced  here  boats  had 
been  hard  aground  at  this  point  for  as  long  as  6  hours.  By  September  10,  the  1,280 
feet  of  apron  were  laid,  and  September  20  the  dam  was  completed.  Scouring  com- 
menced immediately  after  the  completion  of  the  apron,  and  although  the  river  after 
a  small  rise,  fell  as  low  as  2.3  feet  above  low  water,  no  difficulties  were  encountered 
by  any  packet  or  other  boat  for  the  balance  of  the  season.  The  temporary  portion 
of  dam  was  removed  by  dredging,  November  10  to  12,  1890. 

"  September  20  we  commenced  on  Dam  5  (sheet  58),  and  completed  same  September 
30.  The  length  of  dam  is  340  feet;  average  height  is  11.5  feet,  and  height  above  low 
water  is  3.5  feet. 

"  From  September  30  to  October  18,  1890,  a  force  worked  on  Dam  8  (sheet  58),  the 
lowest  dam  of  the  projected  series  of  four  dams  on  the  Illinois  side  of  the  river. 
Owing  to  the  shallow  water  above  Dam  8,  a  dam  could  not  be  built  in  the  position 
indicated  on  project  for  Dam  7  (sheet  58).  Dam  8  is  640  feet  long,  of  which  length 
400  feet  are  built  in  12  feet  of  water,  the  balance  in  4.5  feet  of  water,  at  a  2.5  feet 
stage,  the  dam  being  built  up  to  a  height  of  3.5  feet  above  low  water.  There  being 
too  shallow  water  near  shore  to  float  barges,  the  400  feet  of  dam  in  deep  water  were 
built  first.  After  a  few  days  there  were  4  feet  of  water  near  shore,  a  scouring  of 
over  2.5  feet,  when  the  remaining  240  feet  of  dam  were  built.  This  dam  will  prevent 
an  enormous  amount  of  sand  from  moving  into  the  channel. 

"  October  18  to  November  10,  1890,  shore  protection  below  Drew  Prairie  was  con- 
structed. Its  length  is  1,940  reef,  height  of  bank  above  low  water  is  12  feet,  and 
vertical  height  from  bottom  averages  21  feet.  Though  caving  fast  in  some  places, 
especially  in  windy  weather,  the  bank  was  very  hard  and  plow  and  scrapers  were 
used  to  great  advantage  in  grading  the  bank,  6  hours'  plowing  keeping  the  scraper 
employed  for  18  hours.  Where  possible  to  make  use  of  this  method,  it  is  a  cheap  and 
quick  way  of  grading  a  hard  bank,  and,  as  it  was  impossible  to  get  men,  it  enabled 
me  with  a  very  small  force  to  make  satisfactory  progress. 

"  In  the  latter  part  of  October,  work  was  begun  on  Dam  10  (sheet  58),  which  is  in- 
tended, when  completed)  to  extend  out  from  shore  of  Rush  Island  opposite  Dam  8 
(sheet  58)  across  and  beyond  the  bar  abreast  of  the  island.  The  portion  of  the  dam 
on  channel  side  of  the  bar  was  completed  November  15,  1890,  and  is  320  feet  long. 
The  outer  end  of  dam  is  in  4.5  feet  of  water,  at  a  3-feet  stage,  and  inner  end  2.5  feet 
above  water  surface  on  the  dry  bar.  I  believe  this  dam  will  prevent  much  cutting 
of  the  bar,  which  the  building  of  the  other  dams  would  no  doubt  cause. 

"  Dam  1  (sheet  58")  was  repaired  by  filling  with  rock  a  number  of  holes  formed  be- 
hind the  piling,  and  raising  a  few  places  that  had  settled. 

"  There  remain  to  be  built  Dams  7,  9,  and  11  (sheet  58),  and  the  inner  part  of  Dam 
10  (sheet  58),  to  close  chute  behind  bar  south  of  Rush  Island.  These  can,  however, 
only  be  built  during  high  water. 

""The  work  in  vicinity  of  Dallas  was  commenced  October  4  and  closed  November 
8, 1890.  Launch  Lucia  and  a  small  force  were  employed  at  this  work,  the  Lucia 
taking  the  men  to  and  from  the  work  and,  when  the  tow  was  not  too  long,  assisting 
in  towing.  The  towing  of  material,  owing  to  the  long  distance,  was  mostly  done  by 
the  steamer  Vixen  during  the  night.  The  work  in  this  vicinity  consisted  in  the 
building  of  two  new  pieces  of  shore  protection,  at  Twin  and  Crow  islands,  niiiuhing 
putting  in  of  apron  course  of  Dam  14  (sheet  60),  begun  in  1889,  and  repairing  shore 
protection  on  Burlington  Island  and  at  Sauerwein  Bend. 

"  The  length  of  shore  protection  repaired  on  Burlington  Island  is  4,600  feet.    The 
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length  of  .snore  protection  at  Sauerwein  Bend  is  2,700  feet,  and  almost  the  whole 
length  above  the  water  surface  had  to  be  recovered  with  rock.  This  piece  of  work, 
like  the  work  on  Burlington  Island,  when  originally  built  was,  owing  to  the  short- 
ness of  funds  on  hand,  only  slightly  covered,  and  the  action  of  ice  and  waves,  as  well 
as  the  caving  in  of  a  very  sandy  bank,  had  almost  left  the  whole  bank  uncovered.  The 
apron  was  found  to  be  in  fair  condition  and  no  brush  was  used  in  repairing  two 
above  works. 

"New  work  was  done  by  protecting  head  of  Twin  Island  (381).  The  length  of 
shore  protection  is  196  feet,  and  the  height  of  bank  from  bottom  or  river  is  18  feet. 

"Lower  end  of  Crow  Island  (383)  was  also  protected.  The  length  of  shore  pro- 
tection is  980  feet  and  the  height  of  bank  above  bottom  of  river  is  15.5  feet.  This 
bank  contains  heavy  strata  of  sand  and  was  caving  rapidly,  causing,  no  doubt,  much 
of  the  trouble  below.  A  long  alone  was  given  the  bank  and  I  think  that,  notwith- 
standing the  sandy  condition,  it  will  prove  a  lasting  piece  of  work. 

"Dam  14  (sheet  60)  was  commenced  in  1889,  but  owing  to  low  water  its  construc- 
tion had  to  be  discontiuned.  October  28,  1890,  there  being  water  enough  to  get  in, 
I  started  party  to  build  same,  connecting  the  apron  laid  in  1889  with  the  shore. 
This  apron  is  2,540  feet  long,  of  which  200  feet  were  laid  the  year  before  and  balance 
this  season.  A  raising  mat  700  feet  long  was  also  put  in  from  outer  end  towards 
shore.  November  5,  1890,  work  on  this  dam  was  again  discontinued  on  account  of 
water  falling. 

"  No  difficulties  of  any  consequence  were  encountered  during  the  season's  work 
outside  of  the  scarcity  of  men  to  be  had,  no  doubt  due  to  the  lateness  of  the  season 
in  which  work  commenced. 

"  Steamer  Vixen  was  again  run  with  a  double  crew,  enabling  her  with  ease  to  do 
the  towing  for  both  works.  Some  delay  was  caused  by  contractors  having  difficulty 
in  getting  men,  necessitating  the  Vixen's  waiting  for  material  occasionally.  At  such 
times  she  would  be  employed  in  snagging,  if  any  such  work  was  necessary. 

"  A  survey  was  made  from  the  foot  of  Drew  Prairie  to  Burlington  Bridge.  No 
additional  help  was  hired  for  this  work.    The  survey  has  been  plotted  and  traced. 

"  For  binding  fascines  and  making  mats,  wire  (No.  16  annealed)  was  used  instead 
of  the  customary  lath-yarn,  and,  by  its  cheapness  as  well  as  its  quicker  handling, 
recommends  itself  as  far  superior  to  twine." 

COMPARISON  OP  COST  BETWEEN  WIRE  AND  TWINE. 

From  former  estimates  I  get — 

For  making  fascines,  per  100  cubic  yards,  lath-yarn,  32  pounds $3. 20 

For  making  mats,  per  100  cubic  yards,  lath-yarn,  14  pounds 1. 40 

100  cubic  yards  of  brush  in  mats 4. 60 

We  used  this  season  for  7,120.90  cubic  yards  brush  made  into  mats  3,630 
pounds  of  wire,  at  $3.35  per  100  pounds,  or  per  100  cubic  yards  brush  in 
mats 1.70 

A  saving  per  100  cubic  yards  of 2.90 

By  actual  count  I  find— 
10  fascines  used  18  ounces  lath-yarn,  or  per  100  oubic  yards,  20.45  pounds .    2. 04 
10  fascines  used  19.5  ounces  lath-yarn,   or  per  100  cubic  yarcfs,   22.16 

pounds 2. 16 

1,061  fascines  used  241  pounds  lath-yarn,  or  per  100  cubic  yards,  22.70 

pounds 2. 27 

50  fascines  used  5.5  pounds  wire,  or  per  100  cubic  yards,  20  pounds 0. 64 

50  fascines  used  5.5  pqunds  wire,  or  per  100  cubic  yards,  20  pounds 0. 67 

Cost  of  wire  per  100  pounds $3. 20  to   $3.35 

Cost  of  lath-yarn  per  100  pounds $10. 00  to  $12. 00 

"  There  is  no  loss  in  the  packing  of  wire,  whereas  I  have  found  a  loss  of  10  per  cent, 
in  lath-yarn  when  taking  off  the  cover  and  cords. 

"  Though  indebted  to  a  greater  part  of  the  force  for  their  ready  help,  I  take  par- 
ticular pleasure  in  expressing  my  thanks  to  Capt.  H.  B.  Whitney,  master  of  steamer 
Vixen,  and  Mr.  George  Ackley,  receiver  of  materials,  who,  by  their  untiring  interest 
in  the  work,  enabled  me  to  give  most  of  my  time  to  the  field 
wise  could  not  have  done.,; 


in  the  work,  enabled  me  to  give  most  of  my  time  to  the  field  work,  which  I  other- 

tirian  stmilrl  ri/vf.  Iulita  flrvrtA  W       #       #       # 


HARBOR  AT  BURLINGTON,  IOWA. 

This  work  consisted  in  deepening  the  river  along  the  levee  from  lower  end  of  levee 
at  the  sewer  outlet  to  the  foot  of  High  street.  The  contractor,  under  informal  agree- 
ment of  October  18, 1890,  was  A.  J.  Whitney.    The  price  paid  was  17  cents  per  cubio 


Digitized  by  LjOOQIC 


APPENDIX   A  A — REPORT    OF    MAJOR    MACKENZIE.  2169 

vard  removed.  Work  was  begun  Ortnbcr  21  and  was  stopped  by  the  cold  weather 
November  15.  The  work  was  not  quite  completed,  but  the  main  and  import  antpart 
was  finished.  A  large  gravel  bar  at  the  Hewer  outlet,  was  removed  and  the  levee  front 
deepened  to  a  grade  of  5  feet  below  low  water.  The  work  remaining  unfinished  ib 
dredging  from  the  foot  of  Court  street  to  the  foot  of  High  street,  one  block,  and 
possibly  a  narrow  cut  all  along  the  levee  front  if  found  safe  to  go  any  nearer  the 
paving. 

Financial  statement. 

Amount  paid  contractor $1, 809. 69 

Cost  of  local  inspection 95. 93 

Add  quota  of  general  superintendence  and  office  expenses 289. 56 

Total  cost  of  work 2,195.18 

Material  dredged  and  removed,  cubic  yards 10,645.2 

Average  cost  per  cubic  yard * $0. 206 

The  local  inspector  was  Mr.  H.  H.  Ayres,  while  Mr.  S.  Edwards  had  general  super- 
vision of  the  work. 

CAKE,   REPAIR,  AND  CONSTRUCTION  OF  WANT. 

During  the  year  a  large  amount  of  repair  and  construction  work  was  done  at  the 
canal  dry  dock  and  shops.  A  coal  barge,  100  feet  by  20  feet,  commenced  in  1889,  was 
completed.  Considerable  work  was  done  on  towboat  Fury,  snag  boat  J.  G.  Parke-, 
tow  boat  Alert,  and  steam  launches  Elsie,  Louise,  Emily,  Stella,  and  Ada  received 
some  repairs.  Many  of  the  barges  and  other  pieces  were  put  in  condition  for  service, 
viz:  Barges  1,  5,  27,  28,  33,  35,  37, 39, 40,  47,  79,  82, 91,  92, 98,  99,  and  105;  dump  boats 
1,  3,  and  6;  drill  boats  34  and  103,  and  pile-driver  104.  At  such  times  as  the  plant 
was  not  used  in  the  field  watchmen  were  employed.  Total  amount  expended  for  care, 
repair,  and  construction  of  plant  during  the  year  was  $9,530.53. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S.  A, 


REPORT  OF  MR.  C.  W.  DURHAM,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Rock  Island,  III.,  July  1, 1891. 
Major:  I  have  the  honor  to  present  a  preliminary  report  of  operations  on  the 
various  works  in  my  charge  during  the  second  half  of  the  fiscal  year  ending  June 
30,1891: 

MINNEAPOLIS  TO  ST.   PAUL. 

This  work  is  carried  on  with  a  special  allotment  of  $50,000  in  act  pf  September  19, 
1890,  and  under  project  approved  February  28,  1891. 

The  work  projected  consists  in  protecting  caving  banks,  building  dams  of  bniHh, 
rock,  and  gravel,  dredging  gravel  bars,  and  removing  rocks  and  bowlders  from 
channel. 

A  plant,  consisting  of  steam  launch  Emily,  quarter  boat  94,  working  barge  95,  rigged 
with  derrick,  grapples,  sweeping  bars,  etc.,  was  put  in  commission  June  15, 1891,  and 
proceeded  up  river  from  Boulanger  Slough,  removing  a  number  of  bowlders  from 
river  above  Fort  Snelling  and  below  Groveland  Park.  Considerable  progress  has 
been  made  in  sweeping  the  channel  between  the  head  of  Meeker  Island  and  the 
Short  Line  Bridge  for  the  purpose  of  locating  rocks  and  bowlders  above  grade  in 
that  part  of  the  river. 

ST.  PAUL  TO  PRESCOTT. 

The  project  allotting  $40,000  for  building  dams  and  shore  protections,  etc.,  between 
St.  Paul  and  Prescott  was  approved  February  28,  1891.  This  work  will  be  carried 
on  by  hired  labor  and  Government  plant.  The  condition  of  this  portion  of  the  river 
is  better  than  has  ever  before  been  known  for  the  same  stage  of  water.  With  one 
exception  the  crossings  are  straight  and  afford  a  good  depth.  At  Nininger  a  bar 
formed  in  the  channel  and  caused  some  trouble,  but  the  dredge  Phcn+ix,  which  oper- 
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ated  at  this  point  daring  the  month  of  June,  has  now  opened  a  good  channel,  whjch 
will  1  e  made  permanent. 
Construction  work  will  he  resumed  early  in  Jnly. 

READ  LANDING  TO  MINNKISKA. 

Work  in  this  locality,  consisting  of  the  construction  and  repair  of  crush  and  rock 
dants  and  shore  protections,  is  being  carried  on  under  contract  in  accordance  with 
project  approved  January  6,  1891.  The  amount  of  the  allotment  is  $50,060.  Opera- 
tions commenced  May  16*  and  were  carried  on  continuously  until  end  of  fiscal  year. 
The  work  accomplished  is  the  construction  of  3,620  linear  feet  of  shore  protection  on 
Island  35 :  1,150  linear  feet  on  Island  34,  and  of  closing-dam  at  Island  34,  750  feet  in 
length.  The  amount  of  material  put  in  is,  rock,  10,359  cubic  yards;  brush,  5,968 
cubic  yards. 

MLNNKI8KA  TO  LA  CROSSE. 

The  project  alloting  $60,000  for  building  dams,  shore  protections,  etc.,  between 
Minneiska  and  La  Crosse  was  approved  February  28,1891. . 

Work  was  commenced,  with  use  of  hired  labor  and  Government  plant,  on  June  4, 
and  was  carried  on  until  end  of  fiscal  year.  There  were  constructed  1,520  lineal  feet 
of  shore  protection  on  Island  49;  200  linear  feet  of  shore  protection  on  Island  50,  and 
Wing  dams  8,  9,  and  10  (sheet  16).  The  amount  of  material  put  in  is,  rock,  4,591 
cubic  yards ;  brush,  6,704  cubic  yards. 

VICINITY  OF  PRAIRIE  DU  CHTEN. 

This  work,  consisting  of  the  construction  of  rock  and  brush  dams  and  shore  pro- 
tections for  the  improvement  of  the  channel  at  Prairie  du  Chien,  is  carried  on  by- 
formal  contract,  under  special  allotment  of  $30,000  in  act  of  September  19, 1890,  and 
under  project  approved  January  8,  1891. 

Operations  commenced  May  25  and  were  carried  on  to  end  of  fiscal  year.  Closing 
dams  1  and  3  and  Wing  dams  4,  5,  and  6  (sheet  30)  were  completed.  Amount  of  ma- 
terial put  in  was:  Rock,  4,831.1  cubic  yards;  brush,  4,762.3  cubic  yards. 

VICINITY  OF  CLINTON. 

The  project  allotting  $5,000  for  construction  of  a  dam  and  shore  protection  in  vi- 
cinity of  Clinton  was  approved  February  28,  1891,  and  work  was  carried  on,  by  use 
of  hired  labor  and  Government  plant,  from  May  18  to  the  close  of  the  year.  The 
work  accomplished  consisted  in  the  construction  of  a  small  dam  at  the  head  of  the 
guard  fence,  East  Channel;  Dam  No.  1,  from  Island  290  to  Willow  Island;  and  shore 
protection  around  head  of  willow  Island.  Amount  of  material  put  in  was :  Bock, 
2,590  cubic  yards;  brush, 2,873  cubic  yards. 

HARBOR  AT  PORT  BYRON. 

The  act  of  September  19,  1890,  makes  a  special  allotment  of  $5,000  for  removal  of 
bar  :it  Port  Byron,  and  a  project  for  dredging  in  that  locality  was  approved  Febru- 
ary 27,  1891,  a  modification  of  which  project  was  approved  June  20,  1891. 

Work,  under  agreement  with  A.  J.  Whitney,  was  commenced  June  6  and  carried 
on  until  close  of  the  fiscal  year.  Amount  of  material  dredged  and  removed  was 
9,082  cubio  yards. 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

The  buoys  having  been  repaired  and  repainted  were  reset  April  21  to  24,  1891,  by 
steam  launch  Louise.  There  are  now  29  buoys  in  the  system,  all  of  which  are  secured 
by  bolts  and  chains  to  the  rock  bottom.  Ail  the  range  stakes  were  carefully  exam- 
hied,  repaired,  and  painted. 

IMPROVING  ROCK  ISLAND  RAPIDS. 

Under  project  approved  February  28,  1891,  an  allotment  of  $50,000  was  made  for 
excavating  and  removing  rock  and  sand  from  the  channel  of  Rock  Island  Rapids,  and 
for  building  rock  dams  and  guide  piers. 
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On  account  of  high  wnter  the  work  of  rock  excavation  was  not.  cotmiif-itcrd  uutil 
May  22,  and  sine*-  that  time  the  steam  drill  has  been  at  work  on  St.  Louis  and  C'ahin 
chains.  As  the  broken  rock  haa  not  been  taken  up  by  dredge,  no  est i mate  can  now 
be  given  of  the  quantity.    Work  on  dania  and  guide  piers  is  not  yet  begun. 

REPAIRS  OP  PLANT. 

Dnring  the  spring  needed  repairs  were  made  to  towboats  Fury  and  Alert,  steam 
launches  Stella,  Louise,  Ada,  Emily,  and  Elsie,  and  to  many  of  the  barges  and  other 
pieces  of  plant  pertaining  to  works  above  mentioned. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.S.  A. 


report  of  mr.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  July  1,  1891. 
Major  :  I  have  the  honor  to  present  a  preliminary  report  of  operations  during  the 
second  half  of  the  fiscal  year  ending  June  30,  1891: 

KEITHSBURG  TO  MONTROSE. 

An  allotment  of  $60,000  was  made  for  work  between  Keithsbnrg  and  Montrose 
under  project  approved  February  28,  1891. 

It  is  proposed  to  carry  on  the  work  by  use  of  Government  plant  and  hired  labor. 
Parties  are  getting  out  rock  at  different  places,  and  needed  repairs  have  been  made 
to  portions  of  the  plant. 

A  wrecked  ice-barge  was  removed  from  the  channel  near  Montrose,  during  June, 
by  dredge  Ajax  and  towboat  Vixen,  and  240  cubic  yards  of  bowlders  and  gravel  were 
removed  from  the  Devils  Island  Crossing. 

HARBOR  AT  MONTROSE. 

The  act  of  September  19,  1890,  made  a  special  allotment  of  $2,000  for  removal  of 
bar  at  Montrose,  Iowa. 

Under  project  approved  February  27, 1891,  dredge  Ajax  and  towboat  Vixen  worked 
from  June  1  to  26  dredging  along  the  levee,  which  was  cleared  of  deposits  to  a  depth 
of  5.5  feet  at  low  water  for  a  length  of  about  1,000  feet.  Eleven  thousand  four  hun- 
dred and  sixty-five  yards  of  material  were  removed  from  the  town  front. 

REPAIR  AND  CONSTRUCTION  OF  PLANT. 

In  the  Des  Moines  Rapids  Canal  and  Dry  Dock,  extensive  repairs  were  made  during 
the  winter  and  spring  to  towboats  Fury  and  Vixen,  and  minor  repairs  to  other  por- 
tions of  the  floating  stock. 

During  the  spring  a  quarter  boat,  for  use  in  connection  with  construction  of  dams 
and  shore  protections,  was  built  at  the  dry  dock.  The  quarter  boat  was  launched 
June  23,  1891. 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 

Maj.  A.  Mackenzie, 

Corp*  of  Engineers,  U,  S.  A* 
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A  A3. 

IMPROVEMENT  OF  DEB  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

There  was  available  for  this  work  July  1, 1890,  the  sum  of  $348.14, 
and  the  act  of  Congress  approved  September  19,  1890,  appropriated 
*22,000  for  completing  the  work. 

At  the  beginning  of  the  year  the  work  remaining  to  be  done,  to  com- 
plete the  work  in  accordance  with  the  approved  project  was — the  com- 
pletion of  the  sluice  for  carrying  off  the  muddy  water  brought  into  the 
<7 anal  by  Price  Creek,  raising  the  lock  walls  of  the  middle  lock,  the  re- 
moval of  a  small  amount  of  rock  above  grade,  the  completion  of  the 
protection  of  the  canal  embankment,  and  the  completion  of  the  lock 
grounds. 

A  project  for  the  completion  of  the  laying  of  2,500  cubic  yards  of  rip- 
lap  face  stone  on  canal  embankment,  at  a  probable  cost  of  $4,000,  was 
submitted  September  28,  1890,  and  approved  October  6,  1890.  This 
work  was  completed  during  the  year. 

A  project  for  purchasing  and  laying  2,000  cubic  yards  of  riprap  face 
stone  on  embankment  of  canal,  at  a  probable  cost  of  $7,000,  and  for 
raising  the  lock  walls  of  middle  lock,  at  a  probable  cost  of  $3,420,  was 
submitted  December  22,  1890,  and  approved  December  29, 1890.  The 
1  rork  of  raising  the  lock  walls  of  middle  lock  has  been  virtually  com- 
pleted, and  the  laying  of  riprap  face  stone  on  canal  embankment  was 
continued  until  the  delivery  of  stone  was  made  impracticable  by  low 
water;  818.13  cubic  yards  of  stone  were  received  and  laid. 

The  work  remaining  to  be  done  under  approved  project  is  the  removal 
of  a  small  amount  of  rock  above  grade,  the  completion  of  sluice  at  Price 
Creek,  and  the  completion  of  the  lock  grounds  and  of  the  protection  of 
canal  embankment.  It  is  probable  that  after  this  work  is  carried  out, 
a,  balance  will  still  be  available,  which  balance  can  be  applied  to  ad- 
vantage to  the  construction  of  a  permanent  machine-shop  at  the  lower 
l*3ck  of  the  canal.  The  construction  of  such  a  shop  was  referred  to  in 
i/iy  last  annual  report. 

JSTo  further  appropriation  is  required  for  the  completion  of  this  work 
i  \  accordance  with  approved  project. 

Details  of  the  work  accomplished  are  given  in  the  appended  report  of 
}  £r.  M.  Meigs,  United  States  civil  enginer,  in  local  charge  of  work. 

ABSTRACT  OF  APPROPRIATIONS. 

1  y  act  approved — 

June  23, 1866 $200,000 

March  2,  1867 600,000 

July  25.  1868  (allotment) 300,000 

April  10,  1869  (allotment) 178,200 

December  23,  1869 200,000 

July  11,  1870 400,000 

January  18,  1871 341,000 

March  3,  1871 250,000 

June  10, 1872 400,000 

March  3,  1873 400,000 

June  23, 1874 400,000 

March  3,  1875 480,000 

August  14,  1876 230,000 

June  18, 1878  (allotment) 62,500 

March  3,  1879 25,000 

June  14, 1880 20,000 

March  3, 1881 25,000 


Digitized  by  LjOOQIC 


APPENDIX   A  A — REPORT   OF   MAJOR   MACKENZIE.  2173 

By  act  passed  August  2,  1882 $30,000 

Bv  act  approved  July  5,  1881 50.000 

By  act  approved  Augnst  5, 1K86 20,  250 

Bvactof  August  11,  1888 35.000 

B y  act  of  September  19,  1890 22,000 

Total 4,571.950 


Money  statement. 

July  1,  1890,  balance  unexpended $348.14 

Amount  appropriated  by  act  approved  September  19,  ISiH) 22.  (KM).  00 

22,31X.U 
June  30,  1891,  amount  expended  during  fiscal  year 12.  1 17. 15 

July  1,  1891,  balance  unexpended 10, 230. 99 


report  ok  mr.  m.  meigs,  unitkd  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  July  1,  1S9 1. 
Major  :  I  have  the  honor  to  submit  the  following  report  on  "  improving  Des  Moiucs 
Rapids,  Mississippi  River,"  for  the  fiscnl  year  ending  June  130,  1891: 

RAISING  LOCK  WALLS  AT  LOWER  LOCK. 

The  work  of  raising  the  lock  walls  at  the  lower  lock,  that  was  nearly  completed 
at  the  close  of  last  fiscal  year,  was  finished  early  in  July,  1890;  22.73  cubic  yards 
of  face  stone  and  6.06  cubic  yards  of  backing  stone  were  purchased  from  Patterson 
Bros.,  contractors,  for  use  in  this  work. 

• 

RAISING  LOCK  WALLS  AT  MIDDLE  LOCK. 

In  accordance  with  authority  granted,  an  informal  agreement  was  made  with  Pat- 
terson Bros.,  owning  the  Sonora  Quarry,  to  furnish  120  cubic  yards  of  face  stone  at  $8 
per  cubic  yard,  and  100  cubic  yards  of  backing  stone  at  $3  per  cubic  yard,  -for  use  in 
raising  lock  walls  at  Middle  Lock.  The  prices  paid  for  the  stone  were  the  same  as 
those  paid  under  the  last  formal  contract. 
'  The  work  of  raising  the  lock  walls  at  the  Middle  Lock  was  begun  April  1,  1891. 
Derricks  were  set  up  for  use  in  unloading  and  handling  the  stone.  The  work  was 
continued  until  the  close  of  the  fiscal  year  and  the  raising  of  the  lock  walls  3  feet  in 
height  is  almost  complete.  The  masonry  work  on  the  cast  and  west  walls  is  finished. 
The  portion  of  the  wall  raised  extends  80  feet  3  inches  below  the  upper  heel- 
post  and  around  the  upper  end  of  lock  to  the  sluice.  All  of  the  lock  grounds  adja- 
cent to  the  raised  portion  of  the  walls  was  raised  3  feet  with  mud  dredged  from  the 
canal  bottom,  the  mud  being  covered  with  6  inches  of  black  soil  taken  from  the 
canal  lands  at  Sandusky  outside  of  the  embankment.  A  good  deal  of  the  old  coping 
was  injured  and  broken  while  being  taken  up,  so  that  the  amounts  of  stone  purchased 
for  this  work  have  somewhat  overrun  the  estimated  quantities  required  for  the  work. 
There  remain  to  complete  the  work  a  little  grading  of  the  grounds  and  the  laying 
of  a  small  amount  of  slope  wall  on  the  slopes  near  the  towers. 

LAYING  RIPRAP  FACUB  STONE  ON  CANAL  EMBANKMKNT. 

During  October,  November,  and  a  part  of  December,  1890,  and  April.  May,  and  the 
greater  part  of  June,  1891,  a  force  of  from  15  to  35  men  has  been  kept  employed  in 
laying  slope  wall  on  the  outside  of  canal  embankment  at  sections  59  to  65  and  sec- 
tions 79  and  80.    The  surface  covered  hj  slope  wall  was  6,108.28  square  yards. 

The  stone  used  in  this  work  was  furnished  by  Patterson  Bros.,  under  an  informal 
agreement,  the  price  paid  being  the  same  as  that  under  former  contract. 

On  account  ot  the  low  water  which  prevailed  during  the  month  of  June,  the  tow- 
ing of  stone  wan  impracticable  during  the  latter  part  of  the  month.  June  22,  1SH1, 
at  which  date  the  stone  that  hail  been  delivered  had  been  all  put  in  the  slope  wall, 
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tli©  work  was  discontinued ;  818.13  cubic  yards  of  riprap  face  stone  had  been  delivered 
up  to  the  time  of  closing  the  work.  A  partial  payment  was  made  on  300  cubic  yards 
of  stone  piled  at  quarry,  the  atone  to  bo  delivered  as  soon  as  the  stage  of  water  war- 
ranted putting  a  tow  boat  at  work  transporting  it. 

OFFICE  BUILDING  AT  LOWER  LOCK. 

Electric-light  fixtures  were  nut  up  at  the  office  building,  connection  for  lighting 
the  building  by  electricity  bein^  made  with  the  lower-lock  dynamo.    The  lights 
were  used  during  a  number  of  nights  in  the  spring  of  1891.    They  worked  well  and 
are  perfectly  satisfactory. 
The  road  about  the  office  building  was  graded. 

I  have  been  ably  assisted  in  the  above  work  by  Messrs.  S.  Edwards  and  John  R. 
Carpenter,  overseers,  and  by  Mr.  O.  S.  Willey,  clerk  and  draftsman. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs. 
United  States  Civil  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,   TJ,  S.  A, 


A  A  4. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Eapids  Canal  was  open  for  navigation  during  the 
year  234  days,  during  which  time  there  passed  through  it  878  steam- 
boats and  357  barges,  carrying  15,801  passengers,  45,217  tons  of  mer- 
chandise, and  364,878  bushels  of  grain.  There  also  jfossed  through 
the  canal  193,358,089  feet  of  lumber,  37,176,150  feet  of  logs,  87,259,690 
sh ingles,  and  59,350,595  laths. 

The  expenses  of  operating  and  caring  for  the  Des  Moines  Eapids 
Canal,  including  extensive  repairs  to  guard  gates,  during  the  past  year 
have  been  $44,998.20.  These  expenses  are  now  provided  for  by  an  in- 
definite appropriation  made  by  act  of  Congress  of  March  3, 1881. 

The  machine  shops  and  storerooms  now  in  use  at  the  lower  lock  of 
the  canal  are  old  frame  structures,  liable,  together  with  their  valuable 
contents,  to  destruction  by  fire.  It  is  desirable  that  a  stone  or  brick 
structure  be  built  as  a  part  of  the  permanent  lock  buildings.  It  is  es- 
timated that  such  a  building  will  cost  $3,500,  and  a  project  for  its  con- 
struction will  soon  be  presented.  As  the  construction  of  such  building 
is  made  necessary,  in  part  at  least,  by  the  repairs  required  in  connec- 
tion with  operating  and  care  of  canal,  it  appears  proper  that  a  portion  of 
its  cost  should  be  borne  by  the  indefinite  appropriation  for  the  canal, 
and  $1,000  is  therefore  added  to  the  estimate  of  funds  required  for  next 
fiscal  year. 

A  thorough  examination  of  the  lower  lock  should  be  made  during  the 
coming  year,  and  some  repairs  to  gates,  culverts,  etc.,  will  certainly  be 
required.  The  cost  of  the  work  which  may  be  found  necessary  can  not 
be  closely  estimated,  but  is  approximately  given  in  the  estimate  for 
the  coming  year  as  $4,000. 

The  amount  of  dredging  which  it  has  appeared  practicable  to  carry 
out  during  past  few  years  has  not  been  sufficient  to  keep  pace  with  the, 
filling,  and  it  is  desirable  that  a  large  amount  of  dredging  be  carried 
out  during  coining  season.  The  item  in  estimate  of  probable  expense 
of  dredging  is  therefore  increased. 

The  appropriation  for  the  dry  dock  was  exhausted  in  1889,  complet- 
ing the  work  in  accordance  with  approved  project.  Since  that  time 
the  dock  has  been  operated  as  a  part  of  the  Des  Moines  Kapids  Canal, 
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in  accordance  with  instructions  of  the  Secretary  of  War  and  the  river 
and  harbor  act  of  September  19, 1890,  which  provided  as  follows: 

Sec.  14.  That  the  dry-dock  constructed  at  the  Dee  Moines  Rapids  Canal  under  the 
provisions  of  the  acts  of  Congress  approved  August  second,  eighteen  hundred  and 
eighty-two,  July  fifth,  eighteen  hundred  and  eighty-four,  August  fifth,  eighteen 
hundred  and  eighty -six,  and  August  eleventh,  eighteen  hundred  and  eighty -eight,  shall 
be  considered  an  integrant  part  of  the  Des  Moines  Rapids  Canal,  and  the  act  of  Con- 
gress approved  March  third!,  eighteen  hundred  and  eighty-one,  which  provides  for 


expenses  of  operating  and  care  of  Des  Moines  Rapids  and  other  canals,  and  the  act 
of  Congress  approved  July  fifth,  eighteen  hundred  and  eighty-four,  which  provides 
penalties  for  violation  of  rules  and  regulations  prescribed  by  the  Secretary  of  War,  ' 
shall  also  apply  to  the  said  dry-dock. 

During  the  past  year  the  dock  has  been  almost  constantly  in  use.  A 
table  showing  boats  using  the  dock  is  appended.  One  hundred  and 
twelve  dollars  and  fifty  cents,  dockage  fees,  were  collected  from  pri- 
vate parties  using  the  dock,  and  deposited  in  the  United  States  Treas- 
ury to  the  credit  of  the  Treasurer  of  the  United  States.  It  is  desirable, 
when  appropriations  are  available  and  circumstances  permit,  that  a 
shop  with  wood-working  machinery  and  storage  sheds  for  lumber  be 
provided  at  the  lower  end  of  the  dock.  The  expenses  of  operating  the 
canal  will  be  slightly  increased  by  the  operating  of  the  dry  dock  as  an 
accessory  work;  but  it  is  hoped  such  increase  will  be  more  than  offset 
by  the  increased  facility  furnished  for  repair  of  Government  boats  and 
the  amounts  received  from  private  parties  for  the  use  of  the  dock.  There 
is  appended  hereto  a  history  of  the  dry  dock  construe tioh. 

The  boom,  constructed  in  accordance  with  act  of  Congress,  for  con- 
necting outer  wall  of  the  canal  with  the  pier  of  the  Keokuk  and  Ham- 
ilton Bridge,  requires  repairs,  and  must  be  taken  into  the  canal  at  the 
close  of  navigation  and  put  out  again  in  the  spring.  An  item  for  the 
expense  of  such  repair  and  labor  is  included  in  estimate  of  cost  of  oper- 
ating and  caring  for  canal  for  the  coming  fiscal  year. 

Tables  are  given  herewith  showing  details  of  expenditure  and  traffic. 
A  table  giving  dates  of  opening  and  closing  of  canal  and  of  the  high- 
est and  lowest  stage  of  water  for  each  year  since  the  canal  was  opened 
to  navigation,  and  comparative  expenditure  and  traffic  statements  are 
also  submitted. 

The  operating  and  care  of  the  canal  and  dock  are  in  the  immediate 
charge  of  Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report  is 
appended. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved : 

April  30, 1878 $7,500.00 

June  18, 1878  (allotment) 32,500.00 

March  3, 1879 40,000.00 

June  14. 1880 30,000.00 

March  3, 1881,  for  fiscal  year  ending: 

June  30, 1882 45,000.00 

June  30, 1883 75,000.00 

June  30, 1884 47,000.00 

June  30, 1885 40,500.00 

June  30, 1886 • 43,000.00 

June  30, 1887 44,000.00 

June  30, 1888 42,000.00 

June  30, 1889 39, 000. 00 

June  30, 1890 43,837.97 

June  30, 1891 43,995.80 

Total 573,333.77 
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Money  statement 

July  1,  1890,  balance  on  hand $1,004.20 

June  30,  1891,  amount  drawn  from  Treasury  under  indefinite  appropria- 
tion     43,995.80 

45, 000.  OO 
June  30,  1891,  amount  expended  during  fiscal  year 44, 998. 20 

June  30, 1891,  balance  on  hand 1.80 


HISTORY  OF  THE  DRY-DOCK  CONSTRUCTION  AT  THE  DE8  MOINES  RAPIDS  CANAL. 

The  construction  of  a  dry  dock  at  the  Pes  Moines  Rapids  of  the  Mississippi  River 
was  under  consideration  by  private  parties  as  early  as  1868,  and  in  1877  certain  plans 
were  prepared,  but  no  further  action  was  taken  at  that  time. 

A  Board  of  Engineer  Officers,  constituted  by  orders  of  the  Secretary  of  War  March 
13,  1879,  for  consideration  of  the  feasibility  of  utilizing  the  water  power  of  the  Des 
Moines  Rapids  Canal,  submitted  a  report  in  which  the  subject  of  a  dry  dock  is  re- 
ferred to  as  follows : 

"  In  reference  to  the  dry  dock  the  Board  is  of  the  opinion  that  such  a  work,  in  con- 
nection with  the  canal,  would  be  of  great  value  to  commerce.  The  amount  of  water 
required  for  this  purpose  would  have  no  appreciable  effect  on  the  canal.  The  loca- 
tion mentioned  by  Mr.  Jenne  is  the  most  favorable'  for  such  a  work.  A  dry  dock  is 
needed  by  the  Government  for  the  repair  of  the  boats,  dredges,  barges,  scows,  etc., 
in  use  on  the  canal,  and  numerous  Government  vessels  employed  on  the  Western 
rivers  in  that  vicinity.  The  dock  should  be  built  by  the  Government,  and  be  open 
for  general  use  at  rates  to  be  prescribed  by  the  honorable  Secretary  of  War,  and 
under  such  regulations  as  he  may  prescribe.  As  the  proper  care  ana  maintenance 
of  the  river  bank  of  the  canal  is  essential  to  its  existence,  under  no  circumstances 
should  the  absolute  control  of  it,  and  all  openings  through  it,  pass  out  of  the  hands 
of  the  Government." 

A  resolution  of  the  House  of  Representatives  of  the  United  States,  dated  March  30, 
1882,  requested  the  Secretary  of  War  "  to  furnish  the  House  with  any  information  in 
his  possession  concerning  the  need  of  a  Government  dry  dock  at  the  Pes  Moines 
Rapids  Canal,  on  the  Mississippi  River,  together  with  the  views  of  the  Department 
upon  the  subject." 

Under  date  of  April  11, 1882,  a  report  upon  the  subject-matter  of  the  above-men- 
tioned resolution  was  submitted  to  the  Chief  of  Engineers  by  Captain  A.  Mackenzie, 
Corps  of  Engineers.    This  report  recited  as  follows : 

"The  Upper  Mississippi  River  is  navigable  during  a  large  portion  of  the  year  for 
the  largest  class  of  steamers  from  St.  Paul  to  the  mouth  of  the  Missouri,  a  distance 
of  over  700  miles.  There  is  no  dry  dock  in  this  stretch  of  river  j  and  to  make  repairs 
upon  hulls,  steamers  and  barges  must  be  hauled  out  upon  ways.  These  ways  are 
few  in  number,  and  none  of  them  are  suitable  for  the  repairs  of  the  largest  steamers. 

"  A  dry  dock  is  much  needed  in  the  interests  of  commerce,  and  its  construction  is 
of  importance. 

"  The  most  favorable  point  for  establishing  a  dry  dock  is  at  Keokuk,  Iowa,  where, 
by  building  as  an  adjunct  to  the  canal,  the  cost  of  construction  and  operating  can 
be  reduced  to  the  lowest  figure  consistent  with  good  work. 

"  Such  a  dry  dock  connected  with  the  canal  can  not,  without  endangering  the  in- 
terests of  navigation,  be  constructed  or  ope  rated  by  private  interests,  but  if  the 
management  of  the  dock  is  in  the  hands  of  the  Government,  as  is  the  management  oi 
the  canal,  no  interference  is  possible. 

"The  United  States  now  owns  and  uses,  in  connection  with  the  improvement  of 
the  Upper  Mississippi,  large  fleets  of  towboats,  barges,  dredges,  etc.  It  is  desirable 
to  make  Keokuk  a  depot  for  repairs  and  construction,  and  in  connection  with  such 
work  a  dry  dock  would  be  most  convenient  and  would  materially  reduce  the  cost  of 
repairs  which  must  now  be  made  on  private  ways."    *     *     * 

The  views  expressed  in  this  report  were  approved  bv  the  Chief  of  Engineers  April 
18,  1882,  and  by  the  Secretary  of  War  April  19,  1882. 

The  art  of  Congress  passed  August  2,  1882,  provided  for  the  commencement  of  a 
dry  doek,  an  follows: 

"That  the  sum  of  thirty  thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 
be,  and  the  same  is  hereby,  appropriated  for  the  construction  of  a  dry  dock  at  the 
Des  Moines  Rapids  Canal  ou  the  Mississippi  River,  at  such  site  as  may  be  selected 
thereon  by  the  Secretary  of  War;  said  dry  clock  to   be   used   for  the  construction, 
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lamination,  repairing,  and  use  of  boats,  dredges,  barges,  scows,  and  other  vessels 
Of  the  United  States,  and  the  construction,  examination,  and  repair  of  vessels  for 
private  parties,  under  such  regulations  and  for  such  compensation  as  may,  from  time 
to  time,  be  fixed  and  regulated  by  the  Secretary  of  War ;  this  appropriation  to  be 
expended  under  the  direction  of  the  Secretary  of  War." 

Additional  appropriations  were  provided  as  follows :  By  act  approved  July  5, 1884, 
$30,000;  by  act  approved  August  5, 1836,  $48,750;  by  act  of  August  11,  1888,  $16,250; 
making  the  total  appropriations  by  Congress  for  the  work,  $125,000. 

A  project  for  the  construction  of  the  dry  dock  was  submitted  to  the  Chief  of  En- 
gineers by  Maj.  A.  Mackenzie,  Corps  of  Engineers,  September  12, 1882,  and  approved 
by  the  Secretary  of  War  in  February,  1883. 

Preliminary  work  was  begun  in  April,  1883,  and  the  actual  construction  of  the 
embankment  in  the  following  July.  Work  on  the  dock  was  carried  forward  as 
rapidly  as  appropriations  permitted  and  virtually  completed  in  August,  1889,  at  a 
totai  cost  of  $133,000,  of  which  amount  $125,000  were  appropriated  by  Cougress  for 
construction  of  dry  dock,  and  $8,000  were  allotted  from  appropriations  for  improv- 
ing Des  Moines  Rapids  and  for  operating  and  care  of  Des  Moines  Rapids  Canal,  for 
work  which  pertained  to  canal  embankment  and  sluices  as  well  as  to  the  dry  dock. 
Materials,  such  as  stone,  iron,  cement,  and  timber,  were  purchased  under  formal  con- 
tract, ana  all  work  was  done  by  day's  labor. 

The  dock  is  situated  on  a  low  piece  of  ground  belonging  to  the  United  States  on 
the  river  side  of  the  canal  embankment  and  just  above  the  middle  lock.  As  con- 
structed, it  furnishes  a  basin  400  feet  long  and  100  feet  wide,  with  entrance  from  the 
canal  through  gates  giving  an  opening  of  80  feet,  which  is  the  same  width  of  open- 
ing as  is  furnished  by  the  canal  locks.  The  outer  embankment  is  of  clay,  protected 
by  riprap  face  stone.  At  the  lower  end  of  the  dock  ground  for  shops  and  storago  of 
lumber  is  provided.  The  abutments  of  gates  and  sluices  are  of  cut-stone  masonry. 
The  bottom  of  dock  is  formed  of  gravel  resting  on  solid  rock  and  covered  with  paving 
stone,  with  suitable  timber  supports  founded  on  rock  for  carrying  boats.  Drainage 
is  provided  for,  according  to  the  stage  of  water,  by  sluices  through  outer  embank- 
ment by  a  drain  emptying  into  middle  level  of  canal  and  by  pumps. 
^  The  dock  since  completion,  and  even  for  a  time  before,  has  been  in  use  almost  con- 
tinuously by  the  United  States  for  the  repair  and  construction  of  plant  connected 
with*  the  improvement  of  the  Upper  Mississippi  River  and  by  private  parties  for 

[emergency  work.    It  has  served  admirably  the  purpose  for  which  it  was  constructed. 
The  largest  boats  can  be  docked  safely  in  a  comparatively  short  space  of  time  with 
steam  up  and  without  removing  cargo,  affording  opportunities  for  frequent  exaini- 
!  nations  and  for  minor  repairs  which  would  probably  not  be  undertaken  at  any  of  the 

private  boatyards  on  the  river,  where  considerable  time  is  consumed  in  hauling  out 
and  launching  boats, 
i  The  detailed  plans  for  this  dock  were  prepared  by  Mr.  M.  Meigs,  U.  S.  civil  engi- 

neer, assisted  by  S.  Edwards  and  O.  S.  Willey.    The  construction  was  also  carried 
,    .  on  under  Mr.  Meigs'  immediate  supervision,  the  masonry  work  being  in  charge  of 

i    ;  Mr.  John  Carpenter,  the  woodwork  under  charge  of  Mr.  Hans  Martens,  and  the 

[    ,  earth  work  under  charge  of  Mr.  James  Sullivan. 

From  the  reports  of  Mr.  Meigs  the  following  detailed  descriptions  of  portions 
;    :         of  the  dock  are  prepared.    Further  details  and  dimensions  are  shown  in  the  three 

»  accompanying  drawings. 

\  Dry-dock  embankment  (Sheet  No.  1). — The  inner  or  west  side  of  dock  is  formed  by 

i  the  canal  embankment;  the  outer  or  river  embankment  is  of  earth,  with  a  puddlo 

wall  4  feet  wide  and  resting  on  the  rock,  which  was  found  at  an  average  depth  of  7 

I    {  feet  below  the  natural  soil.    All  sod  and  natural  .soil  was  removed  to  a  depth  of  1 

foot  before  commencing  embankment.     The  earth  was  taken  from  a  clay  bank  west 

of  the  canal;  dump  cars,  running  by  gravity  from  the  pit  onto  barges,  were  ferried 

;  across  the  canal  and  transferred  to  the  track.    The  embankment  is  protected  outsido 

!  and  inside  by  a  paving  of  riprap  face  stone  averaging  15  inches  in  thickness. 

Bottom  of  dock  (Sheet  No.  1). — The  natural  soil,  which  covered  the  ledge  rock  to  a 
depth  of  about  7  feet  being  unfitted  for  a  bottom  for  dock,  was  removed,  partly  by 
wagons  and  scrapers,  which  deposited  the  material  on  a  terrace  at  the  foot  of  the 
dock,  and  partly  by  dredges.  Gravel  was  then  dredged  from  the  river  and  dumped  in 
ihe  dock,  forming  a  perfect  foundation  for  tho  riprap  face  stone  paving  with  whieh 
t  is  covered.  Tho  grillage  for  carrying  the  boats  consists  of  8  longitudinal  stringers, 
ach  400  feet  long,  resting  on  concrete  walls  30  inches  deep  and  24  inches  wide  at  the 
tottom;  the  timbers  are  bolted  to  the- concrete  walls  at  intervals  of  6  feet;  cross 
Umbers,  toggled  together  so  as  to  be  removable,  rest  upon  the  longitudinal  timbers 
at  intervals  of  16  feet,  making  a  flat  bed  for  boats  to  rest  on  400  feet  long  and  50  feet 
wide.  The  grillage  and  bottom  of  dock  are  built  on  a  slope  of  8  feet  in  400  towards 
tfie  entrance  of  the  dock.  A  tile  drain  under  the  floor  at  tho  foot  of  the  inner  slope 
ntercepts  all  leakage  through  the  canal  embankment. 
Head  (fates  (Sheet  No.  2). — The  head  gates  of  tho  dock  are  of  simple  construction.  The 
eel  post,  vertical  posts,  and  diagonal  rods  of  the  gates,  and  the  hollow  quoin,  are 
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of  iron;  the  arms  are  of  oak:  the  sheathing  is  of  3-inch  cypress,  tongued  and 
grooved,  put  on  diagonally.  Tnis  sheathing  is  placed  on  the  lower  or  lock  side  of 
the  gates,  thus  preventing  any  great  lifting  effect  when  the  dock  is  empty,  and  add- 
ing to  the  life  of  the  arms  by  keeping  all  hut  two  upper  arms  constantly  submerged, 
and  these  two  upper  arms  can  be  readily  replaced  without  interfering  with  use  of 
dock.  There  is  no  miter  post  proper,  the  arms  abutting  against  a  4-inch  plank.  As 
the  gates  are  not  to  be  used  often,  hand-power  is  considered  sufficient.  By  capstans 
and  the  arrangement  of  chains  shown  three  men  can  swing  a  gate  in  about  8  min- 
utes. By  means  of  pivots  10  inches  in  diameter,  at  top  of  the  heel  posts,  collars, 
iron  castings  on  the  coping  of  abutment,  and  anchoring  rods,  the  gates  are  suspended 
without  the  aid  of  columns,  and  no  rollers  are  used.  Notwithstanding  the  length  of 
gates  as  compared  with  their  height,  their  construction  gives  them  sufficient  stiffness 
to  permit  of  swinging  them  without  any  appreciable  settlement  of  outer  end  and 
when  the  water  is  out  of  the  canal  and  dock.  The  coping  stones  are  fastened  down 
by  one-quarter-inch  bolts  of  various  lengths  up  to  8  feet. 

Filling  and  emptying  culvert*,  drains,  and  pumps  (Sheet  No.  3). — The  dry  dock  is  filled 
through  a  cut-stone  masonry  culvert  behind  the  eastern  or  river-side  gate  of  the 
dock.  This  culvert  is  7  feet  wide  and  8  feet  high,  with  arched  roof;  connection 
w»ith  the  canal  is  through  four  openings,  each  3  feet  wide  and  5  feet  10  inches  high. 
The  culvert  discharges  into  a  sump  at  the  upper  end  of  the  dock,  with  its  bottom  4 
feet  lower  than  lowest  part  of  dock  proper.  This  sump  drains  into  the  river  through 
four  openings  similar  to  those  at  inlet  of  culvert.  The  openings  for  filling  and  dis- 
charge are  closed  by  cast-iron  gates  which  slide  vertically.  These  gates  are  raised 
by  a  nydraulic  jack  of  7  tons  capacity,  working  against  a  crosshead  connected  by 
keys  with  two  vertical  14-inch  rods,  to  lower  end  of  which  rods  is  attached  the 
gate.  When  the  ram  has  made  one  lift  of  18  inches  the  ram  and  crosshead  are  run 
down,  the  keys  are  inserted  at  a  new  place  on  the  vertical  rods,  and  another  lift  is 
made.  Four  lifts  raise  a  gate  to  its  full  height.  To  hold  the  gate  during  the  shift- 
ing of  crosshead  a  clamp  is  provided.  The  hydraulic  jack  is  on  a  truck  and  is 
moved  from  one  gate  to  another.  When  pressure  is  on  the  gates  2  men  can  raise  a 
gate  quickly,  the  work  being  about  equal  to  the  capacity  of  the  jack.  After  putting 
the  dock  in  operation  it  was  found  that,  at  times  when  a  boat  was  not  taking  the 
blocks  properly,  a  more  rapid  closing  of  the  outlet  than  was  practicable  with  the 
sliding  gate  was  necessary,  and  two  balanced  gates  were  added  to  the  outlets.  These 
balanced  gates  are  of  cast-iron  on  a  vertical  stem  3£  inches  in  diameter,  and  are 
operated  from  the  top  of  the  wall  by  small  capstan  heads  andgear  wheels,  increasing 
power  in  ratio  of  7  to  1,  Capstan  bars  5  feet  long  are  used.  Tnis  arrangement  works 
very  satisfactorily  and  rapidly.  The  culverts  and  gates  are  so  arranged  as  to  also 
furnish  a  sluiceway  for  the  muddy  water  coming  into  the  canal  from  Price  Creek. 

The  direct  drainage  into  the  river  is  practicable  up  to  a  stage  of  6  feet  above  low 
water  on  the  lower  lock  river  gauge.  Above  this  stage  and  up  to  a  stage  of  12.1  feet 
on  same  gauge  the  drainage  is  through  a  16-inch  tile  drain,  which  passes  under  the 
floor  of  the  dock  from  the  sump  to  the  culvert  of  the  middle  lock.  On  the  line  of 
this  drain  is  provided  a  well  with  two  self-acting  valves  which  prevent  back  flow 
into  the  dock  when  the  middle  lock  is  filled  or  discharging  into  tne  canal  when  the 
dock  fills.    Either  or  both  valves  can  be  opened  by  means  of  chains. 

At  certain  stages  of  the  river  it  is  necessary  to  depend  upon  pumps  for  drainage. 
A  12-inch  rotary  pump  located  on  a  well  house  in  the  south  wall  of  the  sluice  is  pro- 
vided. 

REGULATIONS  FOR  THE  USE  OF  THE  DRY  DOCK  AT  THE  DES  MOINES  RAPIDS  CANAL. 

1.  The  dry  dock  at  the  Des  Moines  Rapids  Canal  will  be  considered  as  a  part  of 
the  Des  Moines  Rapids  Canal  and  its  use  will  be  governed  by  the  regulations  for  the 
government  of  this  canal  approved  by  the  Secretary  of  War  April  14,  1885,  so  far  as 
they  may  be  applicable  to  tne  use  of  the  dry  dock,  and  by  the  following  special 
regulations : 

2.  The  penalties  provided  for  by  section  7  of  the  river  and  harbor  act  of  July  5, 
1884,  and  published  with  the  canal  regulations,  will  apply  to  all  violations  of  general 
or  special  regulations  governing  the  use  of  the  dry  dock. 

3.  The  dry  dock  at  the  Des  Moines  Rapids  Canal,  when  not  required  for  repairs  c 
construction  by  the  United  States,  may  be  used  by  private  parties  or  corporator 
under  certain  restrictions  and  under  the  supervision  and  direction  of  the  Unite 
States  officer  or  agent  in  charge  of  the  Des  Moines  Rapids  Canal. 

4.  The  use  of  the  Des  Moines  Rapids  Canal  Dry  Dock  being  primarily  for  the  coi 
struction,  examination,  and  repair  of  Government  property,  and  it  being  imperati? 
that  this  dock  be  so  managed  as  to  be  at  all  times  available  at  short  notice  for  tl 
use  of  the  Government,  it  is  necessary  to  restrict  the  use  of  the  dock  by  private  pa 
ties  to  such  time  as  is  required  for  making  repairs  in  emergencies  and  for  such  woi 
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as  can  not,  in  the  opinion  of  the  United  States  officer  or  agent  in  charge  of  the  Des 
Moines  Rapids  Canal,  be  conveniently  or  properly  carried  ont  at  private  boat  yards. 

5.  Private  parties  desiring  to  use  the  Des  Moines  Rapids  Canal  Dry  Dock  will  give 
notice  to  the  United  States  officer  or  agent  in  charge  of  the  Des  Moines  Rapids  Canal 
as  long  in  advance  as  practicable,  stating  when  use  of  dock  is  wanted,  nature  of 
repairs  required,  and  the  dimensions  and  character  of  boat.  No  boat  will  enter  the, 
dock  until  the  permission  of  the  United  States  officer  or  agent  in  charge  has  been 
obtained. 

6.  All  private  parties  or  corporations  using  the  Des  Moines  Rapids  Canal  Dry  Dock 
will  furnish  all  material  and  labor  required  for  prompt  execution  of  their  work,  and 
will  also  furnish  all  labor  for  properly  operating,  under  the  immediate  personal  su- 
pervision of  an  authorized  canal  employ  6,  gates,  sluices,  and  other  machinery  and 
appliances  of  the  dry  dock.  No  gate,  sluice,  or  other  machinery  or  appliance  of  the 
dry  dock  will  be  operated  or  in  any  way  meddled  with  except  by  permission  of  and 
under  the  personal  supervision  of  such  authorized  canal  employed 

7.  No  boat  will  be  allowed  to  occupy  the  Des  Moines  Rapids  Canal  Dry  Dock  for  a 
longer  period  than  2  days  when  other  boats  are  waiting  to  use  the  dock,  except  in 
case*  when,  in  the  opinion  of  the  United  States  officer  or  agent  in  charge  of  the  Des 
Moines  Rapids  Canal,  circumstances  necessitate  and  justify  a  longer  use  than  2  days. 
The  United  States  officer  or  agent  in  charge  of  the  Des  Moines  Rapids  Canal  is  au- 
thorized to  remove  from  the  dry  dock  any  boat  using  or  occupying  such  dock  with- 
out bin  authority,  "and  the  expense  of  such  removal  will  be  paid  by  the  party  or  par- 
ties owning  such  boat. 

8.  The  wages  of  all  mechanics  and  laborers,  due  from  private  parties  forrepairs 
carried  on  in  the  Des  Moines  Rapids  Canal  Dry  Dock,  must  be  paid  before  too  boat 
leaven  the  dock. 

9.  The  Government  charges  for  the  authorized  and  necessary  use  and  occupancy 
of  the  Des  Moines  Rapids  Canal  Dry  Dock  by  private  boats  shall  be,  until  further 
ordei'H,  as  follows : 

For  boats  of  less  than  200  tons : 

For  first  day  of  24  hours,  or  part  thereof $15. 00 

For  each  subsequent  one-fourth  day,  or  part  thereof 3. 73 

For  boats  over  200  tons  and  less  than  500  tons : 

For  first  day  of  24  hours,  or  part  thereof 20. 00 

For  each  subsequent  one-fourth  day,  or  part  thereof 5. 00 

For  boats  over  500  tons : 

For  first  day  of  24  hours,  or  part  thereof 25.00 

For  each  subseq  uent  one-fourth  day,  or  part  thereof 6. 25 

10.  The  charges  for  all  use  or  occupancy  of  the  Des  Moines  Rapids  Canal  Dry 
Dock  by  a  boat  of  private  parties,  after  repairs  on  such  boat  have,  in  the  opinion  of 
the  United  States  officer  or  agent  in  charge  of  the  Des  Moines  Rapids  Canal,  been 
so  far  completed  as  to  permit  safe"  removal  from  the  dock,  or  after  such  removal  has 
been  ordered  by  the  United  States  officer  or  agent  in  charge  of  the  Des  Moines  Rap- 
ids Canal,  shall  be  $50  per  day  or  part  of  a  day,  in  addition  to  any  penalties  incurred 
for  violation  of  any  of  the  regulations  prescribed  by  law  for  the  government  of  the 
doek  and  those  using  it. 

11.  The  dock  will  he  considered  in  use  by  a  boat  from  the  time  the  dock  is  placed 
at  its  disposal  until  the  boat  is  out  of  the  dock. 

12.  Registered  tonnage  shall  be  taken  when  it  is  available.  In  other  earns  the 
ton u age  will  be  computed  by  the  United  States  officer  or  agent  in  charge  of  the  Des 
Moines  Rapids  Canal. 

13.  The  charges  for  the  use  of  the  dry  dock  must  be  paid  at  the  time  the  boat 
leaves  the  dock. 
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List  of  vesseh  docked  at  the  dry  dock  at  the  pes  Moines  Sapid  Canal  during  the  fiscal  year 

ending  June  80, 1891. 


Designation. 

Date  of 

entering 

dock. 

Date  of 
leaving  dock. 

• 
Designation. 

Date  of 

entering 

dock. 

bate  of 
leaving  dock. 

Steamers: 

Lily,  (U.  S.  light- 
house tender)  .. 
Julia* 

July  18, 1890 
Aug.  8,1890 
Aug.  16, 1890 
Sept  11, 1890 
Oct     9, 1890 
Nov.  20, 1890 
Apr.    1,1891 
May    1,1891 
May    4,1891 
May    8,1891 
May  11,1891 

Aug.  13, 1890 
Nov.  20, 1890 
Apr.  18,1891 

July    8,1890 
Aug.  11, 1890 
Nov.  13, 1890 
Apr.  6,1891 

Nov.  10, 1890 

June  13, 1891 

July    8,1890 
July  29,1890 
Aug.  25, 1890 
Sept  15, 1890 
do 

July  19,1890 
Aug.  10, 1890 
Aug.  23, 1890 
Sept  15,1890 
Oct    15,1890 
May     1, 1891 
Apr.  18,1891 
May    4, 1891 
May     6, 1891 
May    9, 1891 
May  14,1891 

Aug.  16, 1890 
J.une  13, 1891 
May    1,1891 

July  12,1890 
Aug.  13, 1890 
Nov.  15,1890 
Apr.  18,1891 

Nov.  13,1890 

June  16, 1891 

Aug.  23, 1890 
Nov.  10,1890 
Sept    6,1890 
Sept  20, 1890 

do 

Nov.  20,1890 
i 

Quarter  boats: 
No.91 

Nov.  20,1890 
do 

Apr.    6,1891 
Dec     4, 1890 

No.  92 

No.  118t 

June  23, 1891 

Alert 

Grasshoppers : 

No.  113 

Sept  15, 1890 
Apr.  18,1891 
May    1,1891 

July  19, 1890 
Aug.  23, 1890 
Aug.  26, 1890 

Sept  20,1890 
May    1,1891 
May    4,1891 

J.  G.  Parke      

No.  112 

No.  113 

"Vixbn 

Barges: 

No.  98 

J.  G.  Parke 

July  29, 1890 
Sept.    6,1890 
Aug.  30, 1890 

No.7 

Thistle* 

No.  79 

No.  40 

No.  35 

Aug.  30, 1890 

RnntL     n  lftflft 

No.  32 

Sept   6,1890     Kent.  11. 1880 

Stella 

No.  29 

do 

do 

Elsie 

No.  83 

Sept  20, 1890 
db 

Sept.  23, 1890 
Oct,      8, 1890 

Dredges : 

Phoenix 

No.  33 

No.  31 

....do 

Sept  23, 1890 
Oct      8, 1890 

PhtBnix 

No.  28 

do 

Ajtfk 

No.  82 

Oct  25,1890 
....do 

No.  39 

No.  37 

....do 

-   No.  104 

No.5 

....do 

Drill  boat: 

No.  79 

Apr.  18, 1891 
May    4,1891 
do 

May     1, 1891 
May     8, 1891 
May  11,1891 

No.  34 

No.  63 

Dump  boats : 

No.5 

No.  6 

No.l 

....do 

....do 

No.  6 

No.  67 

May    6,1891 
May  20,1891 
May  22, 1891 
June  2,1891 

No.  1 

No.  99 

June    2, 1881 

No.2 

No.  4* 

May  23,1891 

No.l 

No.  98 

June  13, 1891 

No.3 

Nov.  10, 1890 
May  20, 1891 

No.5 

1 

♦Belongs  to  private  parties. 


t  New;  built  at  dry  dock. 


Expenditures  for  operating  and  care  ofDes  Moines  Rapids  Canal  for  fiscal  year  ending 

June  80,  1891. 


Month. 


July 

August 

September . . 

October 

November . 
December  .. 

1891. 
January  — 
February . . . 

March 

April 

May 

June 


Total. 


Office  and  administration. 


Salaries. 


$1,025.00 
375. 00 
375.00 
375. 00 
375.00 


1,150.00 
375.00 
375.00 
375. 00 
375.00 


Sup- 
plies. 


$2.75 

30.06 

86.65 

5.60 

1.50 


13.90 


7.30 
15.00 


5, 175. 00 


162.76 


Miscella- 
neous. 


$21.44 
28.19 


21.44 
4.15 


16.00 
21.44 


0.72 


113. 38 


Total. 


$24.19 
1,083.25 
46L65 
380.60 
397.94 
879.16 


1,163.90 
391.00 
403. 74 
390.00 
375. 72 


5,451.14 


Canal  and  looks. 


Labor. 


$2,864.50 
1, 645. 17 
1,710.99 
1,631.42 
1,595.33 


2, 915. 00 
1, 502.  50 
1,  585. 16 
1,715.00 
1,620.66 


18,785.73 


Supplies.    CjggJ       Total. 


$54.68 
329.68 
892.32 
147.87 
222.70 
131.25 


136.02 
248.64 
43.54 
153.49 
365.08 


2,725.27 


$757.44 

1,389.37 

641.65 

667.20 

947.59 

2,426.14 

1,381.13 
2,237.55 
586.16 
406.67 
222.39 
200.02 


11,863.81 


$812.12 
4, 583. 55 
3,179.14 
2,526.06 
2,801.71 
4,152.72 

1,881.13 
5,288.57 
2,337.30 
2,035.37 
2,090.88 
2,185.76 


83,874.31 
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Expenditures  for  operating  and  care  of  Dee  Moines  Rapid*  Canal,  ete. — Continued. 


Dredging  canal. 


Labor. 


■"TO""-    S      Tot* 


Grand 
total. 


July 

August  .... 
September  . 
October.... 
November. . 
December.. 


180©. 


t2.M2.00 


$162.87 
032.00 
872.70 


$4.00 
109.24 
80.66 
60.88 
88.82 
.06 


$166.87 

8,683.74 

462.42 

60.88 

8a  82 

.96 


January... 
February. , 
March.... 

April 

May 

June 


1801. 


921.01 


219.04 
191.28 


46.26 
86.12 
171.14 
146.30 
9.76 


46.25 
36.12 

199,42 
1,286.35 

201.03 


$1,003.18 
9,350.54 
4,103.21 
2,957.54 
8,237.97 
4,532.82 

1,881.13 
6,496.72 
2,764.42 
2,638.93 
3,767.23 
2,762.51 


Total. 


3,563.51     1,906.63 


702.61 


6,172.75 


44.998.20 


Iraffle  $tatement  of  the  Dee  Moines  Rapids  Canal  for  the  fiscal  year  ending  June  SO,  1891. 


Month. 


1890. 

Jnly 

August 

September 

October 

November 

1891. 

April 

May- 

June 

Total 


Boats 

Boats 

up. 

down. 

103 

60 

71 

67 

59 

58 

60 

61 

82 

23 

38 

9 

88 

37 

63 

59 

614 

364 

Barges  up 
and  down. 


Passen- 
gers. 


6,904 

3,637 

1,104 

288 

13 

75 


Mer- 
chandise. 


Tom. 

14,823 
3,774 
2,645 
3,361 
750 


3,517 
11,351 
3,871  I        4,993 


357 


15, 801        45, 217 


Grain. 


Buthelt. 
51,450 
29,255 
74, 140 
33,562 
7,000 

8,375 
98,399 
67,697 


364,878 


Month. 


Lumber. 


Feet. 

Jnly 12,102,764 

August 

September 

October 

November 


April. 
May.. 
June . 


1891. 


35, 637, 375 

54, 572,  321 

35,794,990 

8,775,000 

900,000 

2,068,000 

43, 507, 639 


Logs. 


Feet. 

1, 500, 000 
6, 960, 000 
9, 260, 000 
6,371,150 
4,000,000 


1,000,000 
8, 085, 000 


Total 193,358,089 


37,176,150 


Shinglei 


Laths. 


Number. 

4,075,750  . 
13,824,500  I 
26,269,750  \ 
16, 153,  500 

3, 680, 000 


23, 256, 190 


Number. 

3, 469. 595 

8,776.405 
17, 039,  385 
11,743,995 

2,550,000 


87, 259, 690 


1,000,000 
14,771,155 


50,350,595 


Lockage  at 
one  lock. 


234 

372 
302 
112 


81 
157 
315 


1,895 
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Comparative  expenditure*  of  operating  and  eare  of  Des  Ufaine*  Hapid*  canal  for  fiscal 

years  1S82-1S!)!. 


Office  and  administration. 

Canals  and  locks. 

Year. 

Salaries. 

Supplies. 

Miscella- 
neous. 

Total. 

Labor. 

Supplies. 

Repairs. 

Total. 

1882.... 
1883.... 

1884.... 
1885.... 
1886. . . . 
1887.... 
1888.... 
18»tf.... 
1890.... 
1891.... 

$3,710.00 
4, 821. 12 
5, 045. 22 
6, 015. 00 
5, 225. 00 
4,375.00 
4,870.00 
3, 750. 00 
4, 425. 00 
5, 175. 00 

$161.69 
289.86 
209.12 
245.41 
209.12 

85.19 
154.04 

26.80 
120.84 
162.76 

$550.62 
449.52 
665.62 
673.88 
432.10 
424.48 
481.70 
318.82 
238. 08 
113.38 

$4,422.31 
5,560.50 
5, 919. 96 
6, 834. 19 
5,866.22 
4,884.67 
6,605.74 
4, 095. 62 
4,783.87 
5, 451. 14 

$21,122.70 
25,813.49 
17,654.23 
17,615.97 
17,731.76 
18,326.23 
16,892.82 
17,241.79 
18, 245. 07 
18,785.73 

$1,654.06 
2, 216. 87 
4, 344. 51 
1,995.92 
2, 226. 23 
2,752.80 
1, 942. 94 
2, 277. 97 
2, 376. 55 
2,725.27 

$1, 946. 03 
3, 203. 01 
1,291.20 
5,237.89 
6,652.87 
3,775.59 
7,972.29 
3,689.20 
7, 848. 88 

11,863.31 

$24,722.79 
31, 233. 28 
23,289.94 
24,849.77 
25, 610. 86 
24,854.62 
26, 808. 05 
23,208.96 
28,  470. 50 
33,374.31 

Year. 

Dredging  canal.           • 

Miscella- 
neous. 

Grand 

Labor. 

Supplies. 

Repairs. 

Contract. 

Total. 

total. 

1882 

$2,340.43 
4, 765. 93 
7, 485. 45 
3, 353. 12 
4,081.55 
6, 149. 45 
5,  084.  77 
5,  573. 56 
3, 196.  58 
3  SH3.  51 

$572.09 
1,638.80 
4,789.32 
8,680.69 
3,017.49 
3,810.12 
2, 207. 62 
3, 528. 06 
1,260.78 

1    ftOfl  ftt 

$46.58 

508.04 
1, 262. 02 
1,  888. 73 
3, 530. 41 
2, 453. 98 
1, 808. 85 
2  479  17 

$14,080.39 
30,666.17 

$17,839.49 
37, 568. 94 
13,536.79 
13, 822. 54 
11,532.45 
12, 413.  55 
9,161.24 
11, 580. 79 

$68.75 

8,564.07 

536.73 

$47,053.34 
77, 926. 70 

1883 

1884 

43,283.42 

1885 

44,606.50 

1881$ 

43,009.53 

1887 

42, 152. 84 

1888 

1,327.32 

42, 802. 35 

1889 

38,885.37 

1890 

6, 284. 07 
702. 61 

10,741.43 
6, 172. 75 

43, 995. 80 

1891 

............. 

44, 998.  20 

Comparative  traffic  statement  shotting  the  total  traffic  that  has  passed  through  the  canal 
since  its  opening  in  1877,  by  fiscal  years  ending  June  SO. 


Lock- 

Fiscal 
year. 

Steam- 
boats. 

Barges. 

Passen- 
gers. 

Mer- 
chan- 
dise. 

Grain. 

Lumber. 

Logs.. 

Laths. 

Shingles. 

age 

at 

one 

lock. 

Tons. 

Bushels. 

Feet. 

Feet. 

Number. 

Number. 

1878 

670 

548 

53,346 

737, 415 

25. 000, 000 

4, 000, 000 

3, 700. 000 

824 

1879 

802 

454 

5,008 

64.658 

2, 192, 642 

33. 347, 612 

8, 086, 000 

8. 721, 796 

11, 749, 000 

1,564 

1880 

967 

651 

13,231 

78.989 

2, 197, 469 

21, 832, 478 

13, 160. 960  27, 863, 640 

30,561,000 

2,497 

1881 

840 

276 

10,003 

44,962 

1, 154, 092 

52, 256, 235 

11,013,41011,657,655 

15,091,000 

1,339 

1882 

700 

444 

8,588 

29,043 

781,817 

17, 150. 011 

4,475,000   3,112,825 

4,885,250 

2,292 

1883 

1,107 

705 

9,192 

43,359 

729, 174 

13, 093, 325 

1,040,00011,558,000 

4,435,000 

1.353 

1884 

913 

245 

13,057 

64,215 

470,580 

57, 018. 151 

9, 399, 764!  15, 924, 645 

25, 182, 250 

1.908 

1885 

889 

169 

13,065 

64,120 

776,432 

43, 119, 797 

2,779,670(13,473,205 

25,018,750 

1,270 

1886 

784 

218 

22,221 

66,001 

465,681 

22, 769, 823 

3,195,360   4,302,800 

8,253,000 

755 

1887 

990 

318 

20,797 

52, 815 

366,432 

178,754,876 

24,827,000!l9.961,781 

90.450,922 

1,717 

1888 

595 

235 

8,330 

33,160 

143, 037 

166,827,752 

34, 500. 000  83, 642. 450 

49, 848. 840 

1,749 

1889 

1, 022 

288 

22,880 

60,008 

381,559 

118, 508, 045 

26, 333. 320,50, 221. 099  37, 413, 810 

1,941 

1890 

924 

477 

14,529 

71,463 

397,788 

146, 078, 329,26, 689, 30044, 316, 167,73, 540, 370 

1,827 

1891 

878 

357 

15,801 

45,217 

364,878 

193, 358, 089  37, 176, 150:59, 350, 595  87, 259, 690 

1,895 

Dates  of  opening  and  closing  of  canal  for 

all  years 

since  its 

opening  to  navigation. 

Year. 

Canal 
opened. 

Canal 
closed. 

River 
opened. 

River 
closed. 

Deo.    10 
Dec.    20 
Dec.    26 
Dec.      8 
No  close. 
Dec.     15 
Dec.    27 
Dec    30 
Dec.     14 
Dec.      2 
Dec.    21 
No  olose. 
Feb.    24 
Jan.     21 

Highest  water. 

Lowest  water. 

Date. 

Feet. 

Date. 

Feet. 

1877 

Aug.   22 
Mar.      8 
Mar.    17 
Mar.     8 
Apr.    16 
Mar.     6 
Apr.    13 
Apr.      1 
Apr.      1 
Apr.      1 
Mar.    28 
Mar.    29 
Mar.    18 
Apr.      1 
Apr.     1 

Deo.    10 
Nov.    28 
Deo.      9 
Nov.    19 
Oct     17 
Nov.    2  5 
Deo.      6 
Nov.    23 
Nov.    24 
Nov.    21 
Nov.    23 
Nov.    22 
Nov.    23 
Nor.    30 

Feb.    17 
Open. 
Mar.      6 
Jan.      6 
Mar.    25 
Open.    ' 
Mar.      1 
Mar.    16 
Mar.    14 
Mar.    16 
Feb.    11 
Mar.     1 
Mar.     8 
Jan.    28 
Open. 

Feb.    — 
June   11 
June     2 
June   29 
Oct     29 
Apr.    25 
May      8 
Mar.    31 
Mar.    15 
May      6 
Feb.    12 
May    16 
Feb.    26 
June   30 

20.55 
12.05 
8.45 
17.50 
18.95 
15.90 
15.45 
16.80 
12.80 
15.95 
11.60 
19.65 
10.75 
12.60 

Sept.  — 
Sept.  22 
Oct       4 
Aug.   24 
Aug.   29 
Oct.       5 
Sept   22 
Aug.   25 
Nov.    30 
Dec.      1 
Nov.    28 
Dec.    26 
Dec.      5 
Jan.      8 

0.65 

1878 

1  45 

1879 

1  00 

1KS0 

2.05 

1881 

2  75 

1882 

2.66 

1881* 

2. 10 

1884 

2.80 

1885 

3.40 

1888 

0.60 

1887 

0.00 

1888 

—0.80 

1889 

—0.70 

1890 

—2.40 

1891 
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repobt  of  mr.  m.  mkig8,  united  states  civ1i,  exo/tobr. 

United  States  Engixxer  Office, 

Keokuk,  Iowa,  Jul?  i, 189L 

Major:  I  have  the  honor  to  submit  the  folio  wins;  report  ou  "operating  and  care 
of  Des  Moines  Rapids  Canal"  for  the  fiscal  year  ending  June  BO,  1891 1 

The  canal  was  open  to  navigation  234  days  and  closed  131  days.  Navigation  closed 
November  20, 1890,  and  opened  April  1,  1891. 

The  low-water  periods  of  the  past  fiscal  year  extended  from  July  20  to  November 
20,  1890,  and  from  May  29  to  June  30, 1891,  during  which  times  the  guard-lock  gates 
of  the  canal  remained  open  to  the  river  and  nearly  all  navigation  necessarily  made 
use  of  the  canal. 

REPAIRS  TO  CANAL  EMBANKWENT. 

Very  little  work  was  done  on  the  canal  embankment.  One  or  two  small  leaks 
were  stopped  and  the  riprap  repaired.  Quite  a  serious  leak  has  developed  just 
above  the  middle  lock  in  the  old  embankment  between  the  canal  and  the  dry  dock 
that  will  soon  require  attention^though  at  preseut  giving  no  cause  for  uneasiness. 

REPAIRS  TO  LOCKS,  LOOK  GROUNDS,  ETC. 

At  the  guard  lock  heavy  repairs  were  made  to  all  of  the  four  gat**.  A  cofferdam 
14  feet  high,  12  feet  wide,  and  94  feet  long  >l*  built  above  the  lock,  and  one  6  feet 
high  by  4  feet  wide  below.  The  material  ton  the  dam  was  all  dxodged  by  the  canal 
dredge  Jjax,  either  from  the  river  just  above  the  canal,  the  material  being  grave  1 
and  clay,  or  stiff  mud  dredged  from  the  canal  bottom.  Both  dams  stood  very  well 
and  gave  but  little  trouble.  At  the  upper  gates  the  six  upper  arms  and  sheathing 
were  removed,  and  at  the  lower  gates  rear  tiers  of  arms  were  removed.  In  planking 
the  gates  anew,  the  planks,  being  of  3-inch  cypress,  tongued  and  grooved,  were 
planed  on  the  lower  face  of  the  gates.  There  was  also  some  work  done  in  taking 
up  the  old  cast-iron  segments  at  the  upper  end  and  in  filling  in  between  the  stone 
blocks  to  which  they  were  bolted  with  wood,  forming  a  support  for  the  gate  should 
any  accident  happen  to  the  suspension  rods.  Similar  blocking  was  put  in  behind 
the  segments  at  the  lower  end  of  the  lock ;  also  new  sheaves,  hoods,  and  sheave- 
frames,  the  hoods  being  of  a  much  stronger  pattern  than  the  old  ones.  Culvert 
frames  were  repaired  where  found  necessary,  and  everything  put  in  good  order. 
New  clevises  of  a  new  pattern  and  cast  of  aluminum  bronze  were  put  in  all  the  gates 
of  the  canal.  There  were  two  qualities  made — those  for  the  larger  gates  of  bronze 
No.  1  (containing  10  per  cent,  of  aluminum),  and  those  for  the  four  upper  gates  at 
middle  and  lower  locks  of  bronze  No.  2  (containing  5  per  cent,  of  aluminum).  The 
latter  clevises  proved  deficient  in  strength.  Tests  ot  the. metal  showed  a  tensile 
strength  of  77,000  pounds  per  square  inch  on  small  specimens  cut  from  the  casting. 

The  repairs  of  the  guard-lock  gates,  etc.,  were  carried  on  from  November  29,  1890, 
to  February  9, 1891.    A  mild  winter  greatly  facilitated  this  work. 

At  the  middle  and  lower  locks  black  soil  was  spread  over  the  lock  grounds  and 
grass  seed  was  sown  upon  the  graded  surface.  Curbing  was  laid  around  the  office 
building  at  the  lower  lock  and  stone  posts,  with  chains,  put  up. 

At  the  middle  and  guard  locks  a  mason  was  employed  to  trim  off  sharp  corners  of 
the  lock  walls,  replace  defective  stones,  and  point  up  the  joints  of  the  masonry. 

The  telephone  line  was  rebuilt  from  the  middle  lock  to  the  guard  lock  in  Septem- 
ber. 1890.  Lightning  rods  were  put  up  on  every  fourth  pole  to  protect  the  line, 
which  is  very  much  exposed,  from  injury  during  thunderstorms.  New  telephone 
cables  were  put  in  at  the  crossings  of  the  canal.  The  old  cables  had  given  out  com- 
pletely. 

REPAIRS  TO  PLANT. 

A  large  amount  of  repair  work  was  done  to  boats  and  barges  of  the  canal.  Dredge 
Ajax  was  docked  from  April  7  to  30,  1891.  New  leaders  were  put  in  her  front,  crane 
castings  were  replaced,  and  6  iron  knees  were  substituted  for  the  wooden  ones  about 
her  leaders.  A  spud  of  dredge  was  repaired  and  general  repairs  were  made  to  dredge 
machinery.  The  towboat  Vixen  was  docked  and  four  broken  timbers  in  bottom  of 
boat  replaced. 

BOOM  BELOW  LOWER  LOCK. 

The  boom  was  taken  in  November  15, 1890,  without  trouble,  and  stored  in  the  canal 
for  the  winter.  It  was  put  out  again  April  1  and  2, 1891.  This  boom  should  be  docket 
over  winter,  and  the  accumulated  mud  washed  out  of  it  at  the  dry  dock..  It  begins 
to  float  very  low  in  the  water.  It  has  answered  its  purpose  thoroughly  and  gives 
general  satisfaction. 
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MACHINE  SHOP  AT  LOWKR  LOCK. 

During  the  winter  all  hut  one  of  the  lock  engineers  were  employed  on  general  lock 
and  machinery  repairs.  New  clo vises  of  aluminum  bronze  were  made  for  all  the  canal 
gates,  and  new  pins  were  made  for  the  clevises.  Dynamos  were  repaired  and  electric 
machinery  was  overhauled.  A  relief  valve  was  made  and  fitted  to  the  lower  lock 
distributing  valve.  At  least  $40,000  worth  of  work  has  now  been  turned  out  of  this 
shop  since  it  was  inaugurated  in  1883,  and  nearly  all  of  this  is  a  direct  saving  to  the 
United  States. 

CAPSTANS  AT  LOCKS. 

A  worm  capstan,  built  by  the  American  Ship  Windlass  Company,  of  Providence, 
R.  I.,  was  erected  at  the  middle  lock.  This  capstan  and  the  one  at  the  lower  lock 
are  principally  nsed  for  hauling  rafts  into  and  out  of  the  locks,  and  are  of  great  serv- 
ice in  expediting  the  passage  of  the  locks. 

DREDGING  CANAL. 

• 

Dredge  Ajax  and  towboat  Vixen  were  employed  in  dredging  canal  from  July  1  to 
August  25,  1890.  At  the  latter  date  the  dredge  was  detached  for  work  at  Rock  Isl- 
and Rapids.  Dredge  Ajax  was  employed  November  20  to  25,  1890,  in  dredging  mate- 
rial for  cofferdams  at  the  guard  lock;  March  28,  to  April  6,  1891,  in  removing  guard 
lock  cofferdams,  dredging  material  for  filling  the  middle-lock  grounds,  putting  out 
boom  at  lower  lock,  etc. ;  May  4  to  31,  1891,  in  removing  deposits  of  mud  from  the 
upper  level.  Dredge  Phoenix,  with  steam-launch  Ada  as  tender,  worked  in  the  upper 
level  of  the  canal  from  August  1  to  10,  1890.  At  the  latter  date  the  Phcenix  went  to 
Montrose  to  remove  some  cribs  that  obstructed  the  raft  channel. 

Material  removed : 

9  Vicinity  of  guard  look cubic  yards..  23,667.64 

Vicinity  of  Sandusky do w  22,612.19 

Vicinity  of  lower  lock do 490.93 

Total 46,770.76 

DEPOSIT  IN  THE  CANAL. 

A  survey  was  made  of  the  whole  canal  in  August,  1890,  and  the  amount  of  deposit 
above  grade  calculated  therefrom.  The  survey  shows  that  extensive  areas  ot  the 
canal  are  2  feet  above  grade,  and  some  portions  even  3  feet  above  grade. 

OFFICE  BUILDING. 

The  new  office  building  has  been  in  use  for  one  year.  The  past  very  mild  winter 
showed  that  by  use  of  stoves  it  would  be  difficult  to  keep  the  building  warm  in 
severe  weather.  It  should  be  heated  by  steam  from  the  boiler  at  the  lower  lock. 
Estimates  made  place  the  expense  of  this  work  at  $650. 

OPERATING  DRY  DOCK  AT  DE8  MOINES  RAPIDS  CANAL. 

The  dry  dock  has  been  in  constant  use  during  the  past  year  for  the  docking  and 
repairing  of  boats  belonging  to  the  Government  plant,  as  well  as  of  boats  belonging 
to  private  parties,  the  latter  being  permitted  to  use  the  dry  dock  under  the  regula- 
tions for  the  use  of  the  dock  that  nave  been  approved  by  the  {Secretary  of  War. 

During  the  year  private  boats  and  barges  were  docked  ibr  repairs,  and  dockage 
fees  for  such  use  of  the  dry  dock  and  at  the  rates  approved  by  the  Secretary  of  War 
were  collected  as  follows: 

Steamer  Julia $30.00 

Steamer  Colonel  Patterson 62. 50 

Steamer  Thistle 15.00 

Barge  No.  4  (towed  by  steamer  Musser) 15. 00 

Total 112,50 

There  should  be  a  proper  shed  built  at  the  dry  dock  for  storing  oak  and  other 
lumber,  and  for  protecting  the  workmen  from  the  weather  during  winter  work.  A 
proper  shed  can  be  built  lor  $2,500,  and  about  $T>00  additional  would  purchase  some 
machinery — a  saw  and  a  planer,  which  are  much  needed  at  times. 
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The  addition  of  the  dry  dock  to  the  appirrtenanresof  the  Dos  Moines  Rapids  Canal 
requires  the  expenditure  of  a  tmiall  wim  annually  to  keep  it  in  repair  and  in  use. 
One  dockmaster  and  one  watchman  are  required  at  the  dry  dock  continuously.  More 
or  less  incidental  repairs  have  to  be  made  annually  to  the  buildings  and  grounds  of 
the  dock.  I  estimate  that  the  sum  required  annually  to  keep  the  dry  dock  in  oper- 
ation is  as  follows : 

One  dockmaster  and  carpenter,  12  months,  at  $100  per  month : $1, 200 

One  watchman,  12  months,  at  $45  per  month 540 

Supplies 200 

Miscellaneous  repairs  to  buildings  and  grounds ^ 300 

Total 2,240 

BUSINKSS  OP  THE  CANAL. 

Low  water  set  in  about  the  middle  of  July,  1890,  and  continued  until  the  close  of 
navigation.  In  1891  low  water  began  May  29,  and  continued  until  the  close  of 
the  fiscal  year.  Of  the  8  months  during  the  year  that  the  canal  was  operated,  5 
months  were  marked  by  low  water;  and  during  this  season  of  low  water  nearly  all 
navigation  was  necessarily  through  the  canal.  Heavy  tows  of  ice  and  railroad  ties 
have  been  features  of  the  commercial  statistics. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs. 
United  States  Civil  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S.  A. 


A  A  5. 


PRELIMINARY  EXAMINATION  OF  SLOUGH  AT  HAMILTON,  ILLINOIS,  WITH 
A  VIEW  TO  DREDGING  OUT  THE  SAME. 

[Printed  in  House  Ex.  Doc.  No.  72,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  December  6,  1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report,  dated  November  25,  1890,  from  Maj.  A.  Mackenzie,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  slough  at  Ham- 
ilton, 111.,  with  a  view  to  dredging  out  the  same,  made  to  comply  with 
provisions  of  the  river  and  harbor  act  approved  September  19, 1890. 

Major  Mackenzie  reports  that  an  examination  of  this  locality  was 
made  under  the  act  of  August  11, 1888,  and  an  adverse  report  made 
thereon  under  date  of  November  27, 1888,  to  be  found  on  pages  1781  to 
1784,  Annual  Beport*  Chief  of  Engineers  for  1889;  and  that  after  a 
second  personal  examination  of  the  locality  he  is  still  of  the  opinion 
that  the  main  slough  at  Hamilton,  111.,  is  not  worthy  of  improvement 
by  the  General  Government,  an  opinion  which  is  also  held  by  Col.  O. 
M.  Poe,  Corps  of  Engineers,  Division  Engineer,  Northwest  Division. 
The  views  of  these  officers  are  concurred  in  by  me. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  .Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 
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report  of  major  a.  mackenzie,  corps  of  engineers. 

TTnited  States  Engineer  Office, 

Rock  Island,  III.,  November  25, 1890. 

General:  The  river  and  harbor  act  of  September  19, 1890, provided 
for  an  examination  or  survey  of  the  slough  at  Hamilton,  with  a  view  to 
dredging  out  the  same. 

The  preliminary  examination  of  the  main  slough  at  Hamilton,  HI., 
assigned  to  me  by  letter  dated  Office  Chief  of  Engineers,  September 
25, 1890,  having  been  made,  I  have  the  honor  to  submit  the  following 
report  thereon : 

The  liver  and  harbor  act  of  August  11, 1888,  provided  for  an  exam- 
ination of  "  Mississippi  Eiver,  the  main  slough  at  Hamilton,  111.,  to  the 
end  of  securing  a  good  and  sufficient  landing  at  that  point."  A  report 
upon  such  examination  was  submitted  by  me  to  the  Chief  of  Engineers 
under  date  of  November  27, 1888,  and  is  found  on  pages  1781-1784,  Ee- 
port  of  the  Chief  of  Engineers  for  1889.  A  sketch  of  the  locality  and 
copies  of  letters  received  from  the  Business  Men's  Association  of  Ham- 
ilton accompanied  the  report.  Considering  the  interests  involved,  the 
natural  condition  of  the  slough,  and  the  section  of  the  Mississippi  Eiver 
in  its  vicinity,  and  the  very  great  expense  that  would  attend  the  carry- 
ing out  of  such  work  as  was  contemplated  by  the  act  of  Congress,  my 
conclusions,  as  given  in  former  report,  were  that  the  main  slougn  at 
Hamilton  was  not  worthy  of  improvement  by  the  General  Government. 

The  conditions  now  existing  in  Hamilton  Slough  are  the  same  as  ex- 
isted at  time  of  the  former  examination.  The  head  of  the  slough,  is 
obliterated,  except  at  high  stages,  by  a  gravel  bar,  which  is  constantly 
increasing  in  size;  water  only  reaches  the  slough  in  an  insignificant 
stream,  through  a  narrow  and  crooked  cut-off;  several  creeks  empty 
into  the  slough  at  and  above  the  town  of  Hamilton,  forming  gravel  bars, 
which  stretch  across  and,  in  places,  almost  fill  the  entire  bed  of  the 
slough,  which  bars,  if  removed,  would  soon  reform;  at  and  below  the 
town  of  Hamilton  the  slough  is  crossed  by  low  highway  and  railway 
bridges  without  draw  openings. 

The  former  head  of  the  slough  and  the  existing  cut-off  can  only  be 
made  accessible  from  the  main  river  at  stages  of  less  than  3  feet,  even 
for  small  steamboats  and  light-draft  flatboatej  by  extensive  rock  cutting 
in  the  bed  of  the  Des  Moines  Eapids  and  or  the  slough,  in  addition  to 
sand  and  gravel  dredging  in  river  and  slough. 

It  is  practicable  by  the  dredging  of  some  sand  and  gravel  to  enlarge 
and  straigliten  the  cut-off  and  increase  somewhat  the  depth  of  water  in 
the  slough,  and  such  work,  so  long  as  its  effects  remained,  would  prob- 
ably enable  very  light-draft  boats  and  barges  to  reach  the  town  dur- 
ing a  portion  of  the  year,  and  the  lumber  yards  of  Hamilton  and  local 
shipping  interests  would  derive  some  benefit  from  such  dredging;  but 
the  existing  conditions  and  public  necessity  would  not,  in  my  opinion, 
justify  the  undertaking  of  such  temporary  work  by  the  General  Govern- 
ment. 

For  further  details  regarding  the  subject  under  consideration,  I  would 
refer  to  my  former  report  of  November  27,  1888. 

After  a  second  personal  examination  of  the  locality  I  am  still  of  the 
opinion  that  the  main  slough  at  Hamilton,  111.,  is  Hot  worthy  of  im- 
provement by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Brig.  Gen.  Thomas  L.  Casey,  Major,  Corps  of  Engineers. 

Chief  of  Engineers,  U.  8.  A. 
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fSoond  iu'lonw»m<Mit.l 

U.  S.  Engineer  Office, 
Detroit,  Mich.,  December  3, 1890. 
Respectfully  returned  to  the  Office  of  the  Chief  of  Engineers  with  r«#- 
l>ort  that  I  concur  in  the  opinion  of  Major  Mackenzie  that  the  locality 
referred  to  is  not  worthy  of  improvement  by  the  General  Government. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 
Division  Engineer*  Northwest  Division. 


A  A  6. 

[Printed  in  Hoiue  Ex.  Doc.  No.  i:i!>,  Fift.Y-flr«t  Congress,  second  neflflinn.] 

PRELIMINARY  EXAMINATION  OF  MISSISSIPPI  RIVER  AT  AND  ABOVE 
CLINTON,  IOWA,  WITH  VIEW  OF  REMOVING  BARS  NORTH  OF  LITTLE 
ROCK-  ISLAND. 

United  States  Engineer  Office, 

Rock  Island,  III.,  September  27,  1890. 

General:  I  have  the  honor  to  acknowledge  the  receipt  of  letter 
dated  Office  Chief  of  Engineers,  September  20, 1890,  referring  to  pre- 
liminary examinations  required  by  river  and  harbor  act  of  September 
19,  1890,  assigning  to  my  charge  a  preliminary  examination  of  "Missis- 
sippi River  at  and  above  Clinton,  Iowa,  with  view  of  removing  bar* 
north  of  Little  Rock  Island,"  and  allotting  $50  for  the  cost  of  such  pre- 
liminary examination. 

The  locality  referred  to  embraces  a  portion  of  the  Upper  Mississippi 
Itiver  between  Fulton,  HI.,  and  Clinton,  Iowa,  about  2  miles  in  length. 
All  the  facts  regarding  this  piece  of  river  which  would  be  shown  by  a 
preliminary  examination  are  fully  known  to  me,  and,  from  information 
at  hand,  I  am  able  to  submit  the  following  report : 

The  section  of  the  Upper  Mississippi  River  being  considered  contains 
much  sand,  and  portions  of  the  channel  are  changeable.  A  sand  bi*r 
has,  during  the  past  few  years,  been  moving  down  towards  the  head  of 
Little  Rock  Island,  and  now,  at  certain  stages  of  water,  interferes  some- 
what with  raft  navigation. 

The  conditions  of  navigation  above  Clinton  are  not  such  as  to  make 
immediate  work  in  that  locality  of  as  much  importance  as  work  on  other 
portions  of  the  Upper  Mississippi  River,  but  it  certainly  appears  tin  t 
the  section  of  the  river  being  considered  is  worthy  of  improvement,  an  A 
that  such  improvement  should  be  carried  out  whenever  funds  can  te 
properly  allotted  to  the  work.  Any  work  which  may  be  carried  ot  t 
between  Fulton  and  Clinton  will  form  a  part  of  the  "  improvement  of 
the  Upper  Mississippi  River,"  an  improvement  in  which  the  whole  com- 
merce of  the  Mississippi  River  is  interested. 

As  no  detailed  survey  of  the  section  of  river  under  consideration  ha* 
been  made  for  several  years,  I  believe  a  new  survey  is  justifiable  and 
desirable.  The  cost  of  such  a  survey,  including  office  work  of  making 
maps,  I  estimate  to  be  $300,  or  $250  in  addition  to  the  850  allotted  for 
preliminary  examination. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  O.  M.  Foe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 
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[First  indorsement.]  ( 

U.  S.  Engineer  Office, 
Detroit,  September  29,  1890. 

Respectfully  forwarded,  approved  and  recommended. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division. 


SURVEY  OF  MISSISSIPPI  RIVER  AT  AND  ABOVE  CLINTON,  IOWA,  WITH 

view  of  removing  bars  north  of  little  rock  island. 

United  States  Engineer  Office, 

Bock  Iskmd,  III,  December  20, 1890. 

General  :  The  river  and  harbor  act  approved  September  19, 1890> 
provided  for  a  preliminary  examination  of  the  "Mississippi  River  at 
and  above  Clinton,  Iowa,  with  a  view  of  removing  bars  north  of  Little 
Rock  Island."  It  was  farther  provided  by  the  act  that,  if  such  pre- 
liminary examination  showed  the  locality  to  be  worthy  of  improvement 
by  the  General  Government,  a  survey  should  be  made  and  estimates  of 
the  cost  of  proper  improvement  should  be  prepared. 

By  letter  dated  September  20,  1890,  the  preliminary  examination 
above  referred  to  was  assigned  to  me,  and,  under  date  of  September  27, 
1890, 1  submitted  a  report  upon  such  preliminary  examination.  In  this 
report  I  stated: 

The  section  of  the  Upper  Mississippi  River  being  considered  contains  much  sand, 
and  portions  of  the  channel  are  changeable.  A  sand  bar  has,  during  the  past  few 
years,  been  moving  down  toward  the  head  of  Little  Rock  Island,  and  now,  at  cer- 
tain stages  of  water,  interferes  somewhat  with  raft  navigation. 

The  conditions  of  navigation  above  Clinton  are  not  such  as  to  make  immediate 
work  in  that  locality  of  as  much  importance  as  work  on  other  portions  of  the  Upper 
Mississippi  River,  but  it  certainly  appears  that  the  section  or  the  river  being  con- 
sidered is  worthy  of  improvement,  and  that  such  improvement  should  be  carried  out 
whenever  funds  can  be  properly  allotted  to  the  work.  Any  work  which  may  be  car- 
ried out  between  Fulton  and  Clinton  will  form  a  part  of  the  "improvement  of  the 
Upper  Mississippi  River,"  an  improvement  in  which  the  whole  commerce  of  the  Mis- 
sissippi River  is  interested. 

As  no  detailed  survey  of  the  section  of  river  under  consideration  has  been  made 
for  several  years,  I  believe  a  new  survey  is  justifiable  and  desirable. 

The  survey  above  referred  to  was  ordered  by  letter,  dated  Office  Chief 
of  Engineers,  October  1,  1890,  and  made  in  October,  1890.  A  tracing 
showing  the  results  of  the  survey  is  transmitted  herewith.* 

This  survey  shows  that  at  the  present  t'iine  there  exists  a  deep,  wide 
channel  in  the  center  of  river  and  along  the  Illinois  shore  from  Fulton 
to  the  head  of  Little  Bock  Island;  at  this  point  the  main  low-water 
channel  crosses  the  head  of  the  island,  under  a  sand  bar,  to  the  Iowa 
shore.  At  any  stage  packets  and  single  towboats  experience  little  or 
no  trouble  in  the  vicinity  of  Clinton,  so  far  as  the  depth  and  shape  of 
the  channel  is  concerned.  At  stages  greater  than  4  feet  above  low 
water  rafts  are  sent  down  the  Illinois  shore  east  of  the  island,  under 
the  raft  span  of  the  railroad  bridge.  When  the  water  is  at  a  lower 
stage  rafts  must  follow  the  low-water  channel  across  the -head  of  Little 
Bock  Island  and  pass  the  bridge  west  of  the  island,  and  this  operation 
is  tedious  and  attended  with  some  danger. 

#  Not  reprinted. 
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The  difficulties  of  raft  navigation  at  and  near  Clinton,  while  due 
partially  to  the  condition  of  channels  at  the  islands,  are  due  mainly  to 
the  existence  of  the  railroad  bridge.  This  bridge,  built  many  years  ago 
without  consideration  of  plans  by  the  War  Department,  is  a  most  seri- 
ous obstruction  to  navigation.  'It  is  not  provided  with  a  draw  on  the 
east  side  of  the  river,  and  the  openings  on  the  west  side  are  inadequate. 
The  main  troubles  to  which  navigation  is  subjected  at  this  bridge  can 
only  be  remedied  by  the  virtual  rebuilding  of  the  bridge. 

If  the  low-water  channel  could  be  made  to  follow  the  Iowa  shore 
without  closing  the  Illinois  channel,  a  more  favorable  approach  to  the 
draw  of  the  bridge  could  be  secured.  Appearances  indicate  that  this 
result  will  be  accomplished  in  time  by  the  natural  action  of  the  river. 
A  channel  along  the  Iowa  shore,  together  with  a  new  and  enlarged 
draw  span,  would  do  away  with  most  of  the  trouble  now  experienced  at 
Clinton;  but  it  is  not  practicable  to  put  in  any  works  at  the  present 
time  which  would  interfere  with  the  Illinois  channel  without  materially 
affecting  the  raft  interests. 

A  careful  study  of  the  river  in  its  present  condition  indicates  to  me 
that  any  work  of  improvement  in  the  river  above  the  head  of  Little 
Rock  Island  should  be  postponed  until  the  natural  conditions  for  im- 
provement are  more  favorable,  and  possibly  until  some  further  action  is 
taken  in  connection  with  the  rebuilding  of  the  Clinton  railroad  bridge. 
Ill  this  opinion  I  am  supported  by  the  Brotherhood  of  Upper  Missis- 
sippi River  Pilots,  who,  at  their  annual  meeting  held  at  Clinton,  Iowa, 
December  2-5, 1890,  resolved  that  no  work  above  Little  Rock  Island  is, 
at  the  present  time,  necessary  or  desirable. 

The  channel  between  Little  Rock  Island  and  the  towhead  to  its  left 
has  been  increasing  in  depth  of  late,  which  partially  accounts  for  the 
making  down  of  the  bar  on  the  head  of  the  island.  It  is  advisable  to 
close  this  channel,  and  such  work  is  called  for  by  the  navigators  of  the 
river. 

Notwithstanding  the  troubles  attending  the  passage  of  rafts  through 
the  raft  span  of  the  railroad  bridge  down  the  Illinois  shore,  which  pas- 
sage necessitates  the  letting  go  of  rafts  and  the  taking  of  towboat 
around  the  islands  through  the  draw  of  the  bridge?  this  east  channel  is 
used  when  stage  of  water  permits,  it  being  practicable  to  pass  larger 
rafts  than  can  be  taken  on  west  side  of  island.  This  east  channel,  be- 
sides having  no  draw,  is  now  obstructed  at  certain  low  stages  by  piling, 
rock,  gravel,  and  the  remains  of  an  old  pier.  The  railroad  company 
have  expressed  the  intention  of  removing  these  obstructions  before 
next  spring.  Below  the  bridge  it  is  desirable  that  the  channel  be  some- 
what improved,  and  a  few  wing  dams  from  the  Illinois  shore  are  con- 
sidered necessary  j  but  such  work,  while  indicated  by  broken  red  lines 
on  the  tracing,  being  below  Clinton  and  having  no  reference  to  the  re- 
moval of  bars  above  Little  Rock  Island,  can  not  well  be  considered  in 
detail  in  this  report. 

The  only  work  which  appears  advisable  or  necessary  at  the  present 
time  in  connection  with  the  removal  of  bars  above  the  island  is  a  clos- 
ing dan}  between  Little  Rock  Island  and  the  towhead  to  its  left.  Such 
a  dam  is  indicated  by  fiill  red  line  on  the  tracing,  its  location  being  pos- 
sibly subject  to  some  change  at  time  of  construction.  This  dam  would 
be  built  to  a  height  of  about  5  feet  above  low  water  and  its  cost  is  esti- 
mated to  be  $5,000. 

As  stated  in  my  preliminary  report,  this  locality  is  a  part  of  the  Up- 
per Mississippi  River,  for  the  improvement  of  which  an  appropriation  is 
provided,  and  while  the  locality  is  certainly  worthy  of  improvement  at 
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the  proper  time,  there  are  no  conditions  which  necessitate  a  special  ap- 
propriation for  the  work.  All  necessary  work  in  this  locality  can  be 
carried  out,  whenever  found  necessary,  under  allotments  from  the  gen- 
eral appropriation  for  "improving  the  Mississippi  Eiver  from  Minne- 
apolis to  Des  Moines  Bapids."  ^ 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
•  Detroit,  December  23,  1890. 

Respectfully  forWarded. 

I  concur  in  the  conclusions  reached  by  Major  Mackenzie  in  this  re- 
port, and  recommend  that  his  proposition  to  build  "  a  closing  dam  be- 
tween Little  Bock  Island  and  the  towhead  to  the  left"  be  approved. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division. 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 
MINNESOTA,  OF  CHIPPEWA  RIVER,  WISCONSIN,  OF  ST.  CROIX  RIVER, 
WISCONSIN  AND  MINNESOTA,  OF  MINNESOTA  RIVER,  MINNESOTA,  AND 
OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH  DAKOTA; 
GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 


REPORT  OF  MAJOR  W.  A.  JONES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1801,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Mississippi  River  above  Falls  of  St. 

Anthony,  Minnesota. 

2.  Reservoirs  at  headwaters  of  Missis- 

sippi River. 

3.  Chippewa   River,    including    Yellow 

Hanks,  Wisconsin. 

4.  St.  Croix  River,  Wisconsin  and  Min- 

nesota. 


5.  Minnesota  River,  Minnesota. 

6.  Red  River  of  the  North,  Minnesota  and 

North  Dakota. 

7.  Surveys  for  reservoirs  at  the  sources  of 

Mississippi,  St.  Croix,  Chippewa,  and 
Wisconsin  rivers. 

8.  Ganging  Mississippi  River  at  or  near 

St.  Paul,  Minnesota. 


EXAMINATIONS. 


9.  Harbor  at  Hudson,  Wisconsin,  with  a 
view  to  prevent  the  city  being  cut 
off  from  the  navigable  channel  of 
the  St.  Croix  Lake,  as  a  result  of 
the  Government  dike  now  con- 
structed at  that  point,  and  with  a 
view  to  the  feasibility  of  conduct- 
ing the  waters  of  Willow  River  past 
the  city  of  Hudson  into  the  navi- 
gable channel  of  the  lake. 

10.  Red  River  of  the  North,  North  Dakota 


and  Minnesota,  with  a  view  of  im- 
proving the  navigation  of  the  same 
by  the  construction  of  a*  lock  and 
dam  at  Goose  Rapids  in  said  river. 
11.  Creel  Bay,  Totten  Bay,  and  Mimie- 
wauken  Shoals,  in  Devil  Lake, 
North  Dakota,  with  an  estimate  of 
the  cost  of  improving  the  same  by 
dredging  or  otherwise,  so  as  to  re- 
establish the  navigation  of  said 
lake. 


United  States  Engineer  Office, 

St.  Paul,  Minn.,  July  8,  1891. 

General:  I  have  the  honor  to. transmit  herewith  reports  upon  the 
surveys  and  works  for  improvement  of  rivers  and  harbors  in  my  charge 
for  the  fiscal  year  ending  June  30, 1891. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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BBx. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 

MINNESOTA. 

The  present  project,  under  which  work  has  been  carried  on  since  and 
including  1880,  is  based  upon  the  project  for  the  improvement  of  217 
miles  of  the  river,  from  Oonradi  Shoals  to  Grand  Rapids,  the  latter  the 
present  head  of  steamboat  navigation.  The  estimated  cost,  $54,127.50, 
is  given  in  the  report  of  February  8, 1875,  upon  part  of  the  Mississippi 
routes  to  the  seaboard;  plan  of  improvement  to  afford  3  to  5  feet  depth 
in  the  channel  by  removing  snags,  bowlders,  and  bars,  and  confining 
the  low- water  discharge  to  widths  practicable  for  navigation  by  means 
of  wing  dams  where  necessary.  In  1889  the  estimate  was  increased  to 
$63,000. 

This  same  report  (1875)  estimated  the  cost  of  improvement  of  the 
river  between  the  Falls  of  St.  Anthony  and  St.  Cloud  at  $144,667.50 ;  the 
improvement  of  this  section  to  afford  5  feet  depth  in  the  channel  at  low 
water  between  the  falls  and  St.  Cloud  by  removal  of  sand,  gravel,  and 
bowlder  bars  and  the  construction  of  wing  dams.  The  sum  of  $20,000, 
appropriated  by  act  of  Congress  approved  August  14,  1876,  was  ex- 
pended between  those  places.  Prior  to  the  rendition  of  the  report  and 
estimate  of  February  8, 1875,  Congress  had  appropriated,  by  act  approved 
June  23, 1874,  the  sum  of  $25,000  for  improvement  of  the  river  above  the 
Falls  of  St.  Anthony,  which  was  also  expended  in  improving  the  chan- 
nel between  the  falls  and  St.  Cloud. 

Steamboat  navigation  having  discontinued  between  the  falls  and  St. 
Cloud,  a  distance  of  78  miles,  the  third  appropriation  made  by  Con- 
gress, that  of  $15,000,  by  act  of  Congress  approved  June  14, 1880,  was 
applied  to  the  stretch  (130J  miles  in  length)  of  river  between  Aitkin  and 
Grand  Rapids  (this  stretch  included  within  the  distance  from  the  rapids 
to  Conradi  Shoals),  as  have  been  all  subsequent  appropriations  for  im- 
proving the  river  above  the  Falls  of  St.  Anthony. 

Before  work  of  improvement  commenced  under  the  present  plan  the 
stream  between  Aitkin  and  Grand  Eapids  was  so  obstructed  by  snags, 
bowlders,  and  leaning  trees  that  at  low  and  even  high  stages  of  water 
navigation  was  difficult  and  sometimes  almost  impossible  for  steamers 
drawing  less  than  3  feet  of  water. 

The  amount  expended  on  present  project  to  June  30, 1890,  including 
outstanding  liabilities,  $44,960.13.  With  this  sum  there  had  been  pro- 
duced a  general  depth  in  the  improved  channels  except  on  the  rapids 
of  3  feet  at  low  water.  On  the  rapids  the  channel  depths  were  but  2 
feet;  a  few  snags  and  leaning  trees  offered  some  obstruction,  but  did 
not  seriously  interfere  with  navigation. 

Field  work  during  the  past  fiscal  year  was  performed  between  No- 
vember, 1890,  and  April,  1891,  in  deepening  and  widening  all  the  shoal 
places  (rapids)  in  the  channel  between  Aitkin  and  Brainerd.  The  work 
was  carried  on  during  the  winter,  as  at  that  season  the  water  could  be 
brought  by  the  aid  of  the  reservoirs  at  headwaters  of  the  Mississippi 
River  to  an  abnormally  low  stage  and  offered  the  best  opportunity  for 
X>rosecuting  work. 
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The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30, 1891: 


Description.  'Quantify. 


Wing  and  training  dams  constructs!  (i,40D  foot  long) : 

Rock  placed  in  work <-u.  yds . 

Brush  placed  in  work cords . 

Bowlders  removed  from  channel r,u.  yds. 

Clay,  sand,  and  gravel  reefs  excavated do. . . 

Snags  removed : 

16-inch  diameter 

18-inch  diameter „ , 

32-inch  diameter 


6961 
168 
057 
554 

1 
1 
1 


Cost. 


$2.99  per  onsio  yard. 
$4.99  per  cord. 
$3.27  per  cubic  yard. 
$8.27  per  cubic  yard. 


The  field  work  was  in  charge  of  Mr.  R.  Davenport,  assistant  engineer, 
to  whom  credit  is  due  for  energy  displayed.  His  report,  appended 
hereto,  contains  an  account  in  detail  of  the  season's  operations. 

During  the  month  of  August  a  steamboat  will  be  employed  in  remov- 
ing all  snags  which  obstruct  the  channel,  and  then  the  work  of  improv- 
ing this  stretch' of  river  will  be  completed.  Our  operations  during  the 
last  winter  were  extremely  successful,  and  resulted  in  making  a  good 
navigable  river  from  Grand  Rapids  to  Brainerd,  a  distance  of  185.4 
miles.  Over  this  reach  we  have  increased  the  navigable  depth  more 
than  1  foot. 

There  being  no  demand  at  present  for  navigation  between  Brainerd 
and  Minneapolis,  no  further  appropriation  is  now  asked  for.  The  time 
will  come  when  this  should  be  done.  I  will  say  in  conclusion  that  this 
reach  may  be  placed  in  excellent  navigable  condition  at  quite  a  reason- 
able expense. 

Amount  expended  during  fiscal  year  ending  June  30, 1891,  including 
outstanding  liabilities,  $10,479.22. 

The  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  above  Grand  Rapids,  may  be  relied  upon  henceforth  to  provide 
sufficient  water  and  depth  for  the  steamboats  on  the  river  at  and  above 
Aitkin. 

Last  season  one  steamer  with  barges  was  engaged  in  freight  and  pas- 
senger transportation  between  Aitkin  and  Grand  Rapids.  During  the 
winter  of  1889-^90  the  Duluth  and  Winnipeg  Railway  Company  con- 
structed and  are  now  operating  a  line  from  Cloquet,  a  point  on  the  St. 
Paul  and  Duluth  Railway,  to  Grand  Rapids.  The  same  company  will 
extend  their  line  from  Grand  Rapids  toward  Winnipeg. 

In  1889,  my  predecessor,  Maj.  C.  J.  Allen,  reported — 

"  The  comparative  tables  of  commercial  statistics  herewith  show  that  in  1880,  the 
year  in  which  the  work  of  improvement  between  Aitkin  and  Grand  Rapids  com- 
menced, there  was  bnt  one  steamer  (with  its  barges)  plying  between  those  points, 
and  that  though  the  amount  of  freight  transported  that  year  by  steamer  was  un- 
usually large,  the  freight  rates  were  from  75  cents  to  $1  per  hundred  pounds,  while 
in  1883,  1884,  1885,  and  1886  the  rates  reduced  to  20  to  40  cents  per  hundred  pounds. 
The  last  named  figures  obtained  in  1886,  at  which  time  there  were  three  steamboats 
engaged  in  freighting  and  carrying  passengers  between  Aitkin  and  Grand  Rapids 
The  country  bordering  the  river  north  of  Aitkin  is  becoming  more  and  more  Bettled, 
and  there  is  no  doubt  that  the  improvement  of  the  river  already  effected  by  the 
United  States  Government  has  largely  contributed  to  the  increase  in  settlement." 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry" and  St.  Vincent  a  subport.  Collections  for  year  ending  Docomber  31,  1890, 
$305,878.60.     Value  of  domestic  exports  for  same  period,  $1,733,907. 

ENU-  91 138 


Digitized  by  LjOOQIC 


2194   KEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved — 

June  23, 1874 *$25,000 

August  14, 1876 *20,000 

June  14, 1880 15,000 

March  3,  1881 10,000 

By  act  passed  August  2,  1882 10,000 

By  act  of  August  11,1888 , 10,000 

By  act  approved  September  19, 1890 . 18,000 

Total 108,000 

Money  statement. 

July  1, 1890,  balance  unexpended $43.54 

Amount  appropriated  by  act  approved  September  19,  1890 18, 000. 00 

18, 043. 54 
June  30, 1891,  amount  expended  during  fiscal  year .^ 10, 451. 27 

July  1,  1891,  balance  unexpended 7,592.27 

July  1,  1891,  outstanding  liabilities 31.  62 

July  1, 1891,  balance  available 7,560.65 


RErORT  OP  MR.  R.  DAVENPORT,    ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  April  30,  1891. 

Major:  The  following  report  of  work  done  in  the  improvement  of  the  Mississippi 
River  above  the  FallB  of  St.  Anthony,  during  the  winter  of  1890-,91,  is  respectfully 
submitted. 

The  work  was  commenoed  in  November,  1890,  and  completed  in  April,  1891,  just 
before  the  opening  of  navigation.  During  the  entire  working  season  the  river  was 
closed  by  ice. 

The  force  employed  on  the  work  consisted  in  all  of  14  men  and  2  teams,  extra  teams 
being  hired  when  occasion — moving  camp,  etc. — required. 

The  men  and  teams  were  housed  in  tents — the  camp  being  moved  as  often  as  nec- 
essary— so  as  to  be  always  in  the  immediate  vicinity  of  the  work. 

The  length  of  river  worked  over  was  about  165  miles,  from  Grand  Rapids  to  a  point 
3  miles  below  the  outlet  of  Pine  River.  Of  this  distance,  however,  about  15  miles 
between  Aitkin  and  Pine  Knoll  required  no  work  of  improvement,  as  on  that  section 
the  river  is  deep  and  sluggish  and  free  from  bowlders  and  reefs. 

The  work  of  improvement,  as  instructed,  was  confined  entirely  to  the  removal  of 
obstructions  from  the  navigable  channel,  and  the  construction  of  wing  and  training 
dams  where  necessary. 

All  obstructions  were  removed  to  an  estimated  depth  of  3  feet  below  low  water 
(1,000  cubic  feet  per  second  discharge  from  Pokegama  Dam)  and  to  a  minimum  width 
or  80  feet  at  the  same  stage. 

Bowlders  of  all  sizes  up  to  3  cubic  yards  were  removed  by  horse-power,  aided  by 
blocks  and  tackle.  Clay,  sand,  and  gravel  reefs  were  excavated  by  scrapers,  rakes, 
and  shovels,  after  first  being  broken  up  by  dynamite.  (Seven  hundred  pounds  of 
dynamite  were  used  on  the  work.) 

In  all  957  cubic  yards  of  bowlders  and  564  cubic  yards  of  clay,  sand,  and  gravel 
reefs  were  removed  from  the  channel. 

Length  of  wing  and  training  dams  and  shore  protection  constructed,  1,409  linear 
feet. 

Brush  cut,  bound  into  fascines,  and  placed  in  dams,  168  cords.  Rock  collected  and 
placed  in  dams,  696$  cubic  yards.    Snags  removed  from  channel,  3. 

The  cost  of  the  work  averaged  as  follows : 

Removal  of  bowlders  and  excavation  of  clay,  sand,  and  gravel  reefs,  per  cubic 

yard, „ $3.27 

Brush  cut,  bound  into  fascines,  and  placed  in  dams,  per  cord 4. 99 

Stone  excavated  or  collected  from  reefs  and  placed  in  dams,  per  mbic  yard..     2. 98fr 

Snags  removed,  each 6. 66J 

CoBt  of  subsistence,  per  ration, 358 

Cost  of  forage,  per  ration 419 

•  Made  and  expended  before  the  adoption  of  the  present  project. 
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The  following  is  a  statement  of  the  work  in  detail :  ' 
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Snags  removed. 
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u 

u 

3 
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1 
5 

i 

a 

8 
3 

Lin.  ft. 

Oort/#. 

Ow.  yd*. 

Inches. 

JM. 

Grand  Rapids  lo  Potters 
Chute,  1  mile 

Potters  Chute 

66 

Potters    Chute  to  Hales 

Hales  Rapids 

9 

60 

30 

4 

70 

Hales  Rapids    to  Pine 
Rapids,  43  miles 

1 

18 

60 

Pine  RapidB 

51 

201 

70 

24 

131 

Pine   Rapids  to  Crooked 

1 

32 

50 

106 

11 

44 
19 

«n 

\11 

Crooked   Rapids  to  Bat- 
sons  Reef,  5  miles 

7 
17 

27 
27 

80 

17} 

46} 

Ox  Portage  Rapids 

Ox  Portage  Rapids   and 

Noyes  Rips,  2  miles 

Noyes  Rips 



185 
60 

55 

32 

128 

Noyes  Ripa  and    Sandy 
Lake  Rapids,  10  miles . . . 

Sandy  Lake  Rapids 

Bandy  Lake  Rapids  to 
Moose  Rapids,  14}  miles. 

Moose  Rapids 

74* 

25 

35 

Moose  Rapids  to  Island 

Rapids,  151  miles 

Islnnd  RfipiaA 

1 

51 

180 

40 

42             99 

Island   Rapids  to  Rioe 
River  Portage,  7}  miles . . 

1 

16 

200 

24 

Aitkin   to   Tow   Head 
Rapids,  26  miles 

104 
81 

104 

m 

37 
15 

Tow  Mead  Rapids 

Tow  Head  Rapids  to  end 
of  work,  10  miles 

05 
130 

28 

H 

20 

108 
108 

Total 

957 

554 

986 

423 

1G8 

696} 

3 

After  the  close  of  the  work  the  camp  equipage,  tools,  etc.,  were  hauled  to  Aitkin 
and  stored  there.  Complete  inventories  of  the  property  weie  taken,  which  are  here- 
with submitted. 

Mr.  George  Snctsingcr,  overseer  and  foreman,  in  immediate  charge  of  the  crew, 
is  entitled  to  credit  for  zealous  and  faithful  discharge  of  his  duty. 

Sketches  have  been  prepared  showing  the  work  of  improvement  done  at  the  points 
of  the  most  importance  on  the  section  of  river  worked  over,  which  are  herewith  sub- 
mitted—eleven iu  all. 

As  a  result  of  the  work  it  is  believed  that  the  available  channel  has  been  increased 
in  depth  at  least  one  foot  throughout  the  length  of  river  worked  over. 
Very  respectfully,  your  obedient  servant, 

B.  Davenport, 

Assistant  Engineer. 
Maj.  W.  A.  Jones, 

Corps  of  Engineers,  U.  S.  A. 
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COMMERCIAL  8TATISTIC8. 


Comparative  statement  of  steamboat  business  on   the  Mississippi  Eiver  between  Aitkin  and 
Grand  Rapids,  1880-1890,  inclusive. 


Year. 

Steam- 
boats. 

Freight 
carried. 

Passengers 
carriea. 

Total 
tonnage. 

1  Year. 

1 

Steam- 
boato. 

Freight 
carried. 

Passengers  1     Total 
carriea.    j  tonnage. 

1880*... 

1 
1 
2 
2 
2 
2 

Pounds. 
7,874,250 
2, 200, 000 
3.026,000 
2,800.000 
16,000,000 
5,000,000 

1,000 
1,540 
1,764 
1,100 
1,346 
2,400 

Ton$. 

1 
1886.. 
18*7. . 
1888.. 
1889.. 
1890.. 

1 

3 
3 

Pounds. 
3,000,000 
3. 710. 400 

3,500 
2^860 

Tons. 

1881 

1882 

3       5.321,443 
2       7, 000. 000 
1  |    3.212.550 

2.R90 

1883 

5, 250             3. 925 

1884 

1,253 

1,606 

1885 

*  Amount  of  commerce  and  navigation  when  work  of  improvement  began. 
Amount  of  commerce  and  navigation,  1890,  approximate. 

Comparative  statement  of  loose  logs  run  on  the  Mississippi  River  above  the  Falls  of  St. 

Anthony. 


Year. 

Loose  logs   , 

run.  '      |j 

Year. 

Loose  logs 
run. 

1880 

226,000,000      1886 

282,600,000 

1881 

238,000,000    '  1887 

*265, 000. 000 

1882 

285,000.000      1888 

420,000,000       1889 

367,000,000       1890 

317,993,000 

*  265, 000, 0O0 

1883 

288.000,000 

1884 

325,669/280 

1885 

*  Approximate. 


BB2. 


RESERVOIRS  AT  HEAD  WATERS  OF  MISSISSIPPI  RIVER. 

The  reservoir  project  is  the  outcome  of  surveys  and  examinations  in 
1869, 1874,  1878,  and  1879,  the  results  of  which  are  published  in  appen- 
dices to  various  Annual  Reports  of  the  Chief  of  Engineers.  The  r<Ssum6 
of  the  subject  is  given  in  the  report  of  the  Board  of  Engineers,  printed 
in  Appendix  A  A  to  the  Annual  Report  of  the  Chief  of  Engineers  for 
1887. 

From  the  results  of  the  surveys  and  examinations  just  noted  and  fur- 
ther examinations  in  1880,  the  first  cost  of  constructing  41  reservoir  dams 
in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083,  exclusive  of  that 
of  land  damages,  which  could  not  be  given  in  advance.  (See  page  1871, 
Appendix  W  to  Report  of  the  Chief  of  Engineers  for  1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an  ap- 
propriation for  the  construction  of  a  reservoir  dam  at  Lake  Winibigo- 
shish,  made  by  act  of  Congress  approved  June  14  that  year.  For  the 
reasons  given  in  the  Annual  Report  for  1886  the  work  of  construction 
commenced  and  has  been  continued  in  Minnesota. 

The  project  has  for  its  object  the  construction  and  maintenance  of 
reservoirs  at  the  head  waters  of  the  Mississippi  River,  in  the  State  of 
Minnesota,  for  the  purpose  of  collecting  the  surplus  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  syste- 
matically released  so  as  to  benefit  navigation  upon  the  Mississippi  River 
below  the  dams  and  as  far  down  as  Lake  Pepin.     Reduction  of  heights 
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of  floods  in  localities  immediately  below  the  dams  expected  to  obtain  to 
some  extent,  but  control  of  extended  floods  or  freshets  not  expected. 

There  are  4  completed  reservoirs,  viz: 

At  Lake  Winibigoshish,  completed  in  1883-'84;  capacity  45,800,000,000 
cubic  feet. 

At  Leech  Lake,  completed  in  1884;  capacity  30,000,000,000  cubic  fret. 

At  Pokegama  Falls,  completed  in  1884,  lift  of  dam  increased  in  1889; 
capacity  4,700,000,000  cubic  feet. 

At  Pine  River,  completed  in  1886;  capacity  7,500,000,000  cubic  feet. 

Congress,  by  act  approved  August  5, 1886,  appropriated  as  follows: 

For  continuing  operations  upon  the  reservoirs  at  the  head  waters  of  the  Mississippi 
River,  thirty-seven  thousand  Ave  hundred  dollars :  Provided,  That,  in  the  opinion  of 
the  Chief  of  Engineers,  the  expenditure  of  this  appropriation  and  the  ultimate  com- 
pletion of  this  part  of  the  reservoir  system  win  adequately  improve  navigation. 

The  subject  was  referred  to  the  Board  of  Engineers  mentioned  above. 
The  Board  reported  "  they  (the  reservoirs)  now  *  adequately  improve 
navigation '  in  the  sense  that  they  rendered  a  fair  return  for  their  cost." 
The  Board  also  recommended  further  work  and  extension  of  the  system 
at  the  headquarters  of  the  Mississippi  River,  viz : 

(1)  Raising  the  Pokegama  Dam  2  feet. 

(2)  Building  a  dam  in  the  Sandy  Lake  district,  if  more  elaborate  sur- 
veys there  confirm  present  indications. 

(3)  Legislation  to  provide  rules  and  regulations  to  govern  the  opera- 
tions of  the  reservoirs. 

(4)  Gaugings  to  be  made  at  or  near  St.  Paul  during  the  annual  opera- 
tion of  reservoirs. 

The  first  and  third  recommendations  of  the  Board  have  been  carried 
into  effect,  and  the  fourth  partially  so.  Legislation  on  these  subjects  was 
contained  in  the  river  and  harbor  act  of  August  11, 1888,  as  follows: 

For  continuing  operations  upon  the  reservoirs  at  the  head  waters  of  the  Mississippi 
River,  $12,000  to  be  expended  in  accordance  with  the  recommendation  of  the  Board 
of  Engineers  in  their  report  to  the  Chief  of  Engineers,  dated  May  twenty-fourth, 
eighteen  hundred  and  eighty-seven.  And  it  shall  be  the  duty  of  the  Secretary  of 
War  to  prescribe  such  rules  and  regulations  in  respect  to  the  use  and  administration 
of  said  reservoirs  as  in  his  judgment  the  public  interest  and  necessity  may  require, 
which  rules  and  regulations  shall  be  posted  in  some  conspicuous  place  or  places  for 
the  information  of  the  public.  And  any  person  knowingly  and  wiUfuUy  violating 
such  rules  and  regulations  shall  be  liable  to  a  fine  not  exceeding  $500  or  imprison- 
ment not  exceeding  six  months,  the  same  to  be  enforced  by  prosecution  in  any  aistrh-t 
court  of  the  United  States  within  whose  territorial  jurisdiction  such  offense  may  have 
been  committed.  And  the  Secretary  of  War  shall  cause  such  gaugings  to  be  made  at 
or  near  St.  Paul,  during  the  annual  operation  of  said  reservoirs,  as  shall  determine 
accurately  the  discharge  at  that  point,  the  cost  of  same  to  be  paid  out  of  the  anniuil 
appropriation  for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

0       n  »  *  #  *  *  * 

For  gauging  the  waters  of  the  Lower  Mississippi  and  its  tributaries,  •  •  •  nino 
thousand  six  hundred  dollars. 

♦  #  #  #  #  #  • 

Sec.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  resolution  of 
the  twenty -first  of  February,  eighteen  hundred  and  seventy -one,  upon  the  application 
of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to  draw  his  war- 
rant or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasury  for  such 
sums  as  may  be  necessary  to  do  such  work,  not  to  exceed  in  the  aggregate  for  each 
year  the  amount  appropriated  in  this  act  for  such  purpose :  Provided,  however,  That 
an  itemized  statement  of  such  expenses  shall  accompany  the  Annual  Report  of  the 
Chief  of  Engineers. 

The  lift  of  the  Pokegama  Falls  Dam  was  raised  2  feet  in  1889.  Bules 
and  regulations  to  control  the  use  and  administration  of  the  reservoirs 
were  formulated  and  approved  by  the  Secretary  of  War,  February  21, 
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1889.  Gaugings  of  the  Mississippi  River  at  St.  Paul  have  been  made, 
to  a  limited  extent,  during  the  past  two  fiscal  years;  they  form  the  sub- 
ject of  a  separate  report. 

The  final  survey  of  the  proposed  Sandy  Lake  Eeservoir  was  made  in 
the  Ml  of  1888. 

Total  expended  upon  this  work,  including  examinations  at  proposed 
dam  sites,  hydrological  observations,  land  damages,  amounts  set  aside 
as  awards  to  Indians,  and  care  and  maintenance  of  the  works,  to  the 
close  of  the  fiscal  year  ending  June  30, 1890,  $623,986.63. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1891,  includ- 
ing outstanding  liabilities,  $11,526.74. 

Field  operations  during  the  past  year  were  mostly  confined  to  care 
and  protection  of  dams  and  engineer  property  and  recording  hydro- 
logical  and  meteorological  data.  A  sled  road  was  constructed  between 
Leech  and  Lake  Winibigoshish  dams,  and  the  Lake  Winibigoshish  log 
sluice  was  repaired. 

In  the  office,  a  design  for  Sandy  Lake  Dam  was  prepared  and  sub- 
mitted to  the  Chief  of  Engineers,  May  5;  estimated  cost,  $50,229.14.  It 
was  approved  May  18,  1891.  During  the  months  of  May  and  June  the 
business  of  assembling  the  men  and  material  for  constructing  the  Sandy 
Lake  Dam  has  proceeded,  and  the  party  is  now  on  the  ground.  It  was 
not  considered  advisable  to  attempt  further  operations  while  the  river 
was  occupied  with  so  many  log-drives. 

It  had  been  observed  that  during  low  stages  in  the  Winibigoshish 
and  Leech  Lake  reservoirs,  it  was  only  possible  to  make  the  dams  dis- 
charge a  very  small  quantity  of  water.  In  other  words,  their  efficiency 
was  practically  at  an  end  long  before  the  water  was  drawn  off.  I  found 
that  at  the  former  the  old  cofferdam  had  not  all  been  removed  above 
the  sluices,  and  that  the  channel  way  from  the  lake  was  obstructed  with 
grass.  These  removed  only  slightly  remedied  the  matter,  and  the  diffi- 
culty at  both  dams  was  found  to  be  practically  the  same.  Owing  to 
the  low  slope  and  tortuous  channels  of  the  streams  below  the  dams,  it 
requires  considerable  head  at  each,  below  the  dam,  to  create  a  velocity 
sufficient  to  overcome  the  excessive  bed  and  bank  friction  arising  from 
the  local  conditions.  This  head  requires  the  water  immediately  below 
the  dams  to  stand  nearly  on  a  level  with  that  immediately  above  during 
low  stages,  and  hence  but  small  quantities  of  water  could  escape.  About 
.  1  foot  of  the  holding  capacity  thus  becomes  useless  in  producing  naviga- 
tion discharges.  . 

At  Leech  Lake  the  level  above  the  dam  can  be  considerably  increased 
by  dredging  the  river  channel  considerably  above  so  as  to  admit  some- 
thing like  the  lake  level  to  reach  the  dam.  It  is  estimated  that  the  sum 
of  $6,000  will  accomplish  this.  At  Winibigoshish  this  condition  pmc- 
tically  exists,  so  I  had  to  look  below  for  relief.  Here  the  Mississippi 
winds  in  the  most  tortuous  manner  southward  parallel  to  Ball  Club  Lake 
and  has  some  slight  rapids  on  the  route;  from  the  foot  of  Ball  Club  the 
Mississippi  waters  back  up  into  that  lake,  making  a  difference  of  level 
of  10  feet  between  the  head  of  the  lake  and  the  waters  of  Little  Win- 
nibigoshish  one-half  mile  distant.  Obviously,  if  we  lead  the  water 
across  this  neck  it  will  take  the  waters  away  from  the  foot  of  the  dam 
very  rapidly,  and  enable  us  to  drain  the  reservoir  very  rapidly  in  its 
lower  stages.  This  can  be  done  at  a  cost  of  $5,000,  and  the  expenditure 
is  recommended. 

The  sum  of  $80,000,  appropriated  September  19, 1890,  is  considered 
sufficient  to  complete  the  Sandy  Lake  Dam  and  pay  all  necessary  land 
damages,  and  this  will  complete  the  reservoir  system  in  Minnesota, 
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Therefore  no  further  appropriation  for  construction  purposes  will  be  nec- 
essary. The  sum  asked  for  is  intended  to  improve  the  low-stage  opera- 
tions of  the  two  upper  reservoirs  and  for  ordinary  repairs  and  mainte- 
nance. It  must  not  be  overlooked,  however,  that  the  time  is  soon  to  come 
when  the  decay  of  the  woodwork  in  all  of  these  dam  structures  will  call 
for  extensive  repairs,  and  the  demands  may  come  very  suddenly. 

The  project  for  Sandy  Lake  Dam  has  not  looked  to  a  structure  with  a 
navigable  pass  through  it.  A  great  deal  of  just  complaint  has  been  made 
that  this  will  deprive  navigation  interests  of  a  valuable  field  of  opera- 
tions in  the  waters  above  the  dam.  This  demand  can  be  met  at  a  small 
cost  and  I  therefore  recommend  that  the  sum  of  $30,000  be  provided  for 
this  purpose. 

It  is  proposed  during  the  coming  year  to  complete  the  Sandy  Lake 
Reservoir  and  to  operate  and  maintain  the  completed  system. 

Condemnation  proceedings  to  acquire  title  to  lands  between  Pokegama 
Falls  and  Blackberry  Brook  that  are  liable  to  be  overflowed  by  the  oper- 
ation of  the  reservoirs  were  commenced  last  year,  but  afterwards  dis- 
continued, as  it  was  deemed  more  economical  to  obtain  title,  or  the  right 
to  overflow,  through  private  purchase.  It  is  expected  to  accomplish 
this  during  the  coming  year  as  well  as  to  obtain  the  right  to  overflow 
the  private  lands  to  be  affected  by  the  Sandy  Lake  Dam.  A  list  of  the 
latter  lands  was  sent  to  the  Chief  of  Engineers  February  19,  last,  with 
recommendation  that  condemnation  proceedings  be  commenced. 

The  beneficial  effects  resulting  in  previous  years  from  the  operation 
of  the  completed  reservoirs  have  been  maintained. 

The  Boanl  of  Engineers,  in  their  report  heretofore  referred  to,  express 
this  opinion: 

As  far  down  as  the  month  of  the  first  considerable  tribntary,  the  St.  Croix,  it  is 
therefore  not  unreasonable  to  suppose  that  navigation  may  be  benefited  nearly  in 
proportion  to  the  effect  upon  the  St.  Paul  gauge,  i.  e.,  from  1  foot  to  18  inches  at  low- 
water  6tages. 

My  predecessor,  in  his  annual  reports  for  the  years  1887,  1888,  and 
1889,  has  stated: 

From  such  observations  as  means  admitted  of  in  1885  and  1886,  and  stated  in  my 
reports  of  December  18,  1885,  and  November  5,  1886,  both  of  which  are  here  respect- 
fully referred  to,  it  appeared  that  when  the  river  stood  at  2  feet  on  the  U.  S.  Signal 
Service  gauge  at  St.  Paul,  the  effect  of  every  100  cubic  feet  per  second  of  water 
added  to  the  river  and  steadily  maintained  was  equivalent  to  Increasing  the  depth 
one -tenth  of  a  foot.  As  the  river  rises  the  depth  effect  of  each  100  cubic  feet  of  water 
decreases  somewhat.  It  appears,  however,  from  examinations  in  1885  and  1886,  that 
the  effect  of  the  liberated  water  from  the  four  reservoirs  was  the  addition  of  1  foot 
and  upwards  to  the  depth  at  St.  Paul,  during  the  dry  periods  of  those  years,  the  ad- 
ditional depth  being  due  to  elevation  of  water  surface  as  well  as  to  additional  scour. 
(See  Appendix  A  A,  Annual  Report,  1887.) 

The  benefit  of  the  reservoir  volume  extended  over  some  425  [900]  miles  of  river 
below  Grand  Rapids,  the  rapids  being  388  [353]  miles,  by  river,  above  St.  Paul.  Of 
the  425  [390]  miles  200  [165]  are  navigated  by  steamers. 

The  increase  in  channel  depth  at  St.  Paul  due  to  release  of  the  stored-up  water 
undoubtedly  averaged  for  the  86  days  1  foot  to  1}  feet.  (See  Appendix  Z,  Annual 
Report,  1888.) 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  reservoir  water  undoubtedly 
averaged  1  foot  during  the  low  water  season  of  1888.  (See  Appendix  BB,  Annual 
Report,  1889.) 

The  effect  of  the  reservoirs  on  the  navigable  depth  of  water -in  the 
channel  of  the  Mississippi  Eiver  above  the  Falls  of  St.  Anthony  is  not 
as  conclusively  shown  as  it  could  be.  A  series  of  hydrological  and 
meteorological  observations  on  the  Mississippi  and  the  principal  tribu- 
taries above  St.  Paul,  extending  over  a  period  of  several  years,  would 
ftirnish  information  not  only  of  great  practical  value  in  the  operation  of 
the  reservoirs,  but  would  also  be  of  scientific  value  in  connection  with 
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the  loss  of  river  water  by  evaporation  and  filtration,  and  in  the  pro- 
gression (and  even  dispersion)  of  a  flood  wave.  A  commencement  in 
this  direction  has  been  made  by  the  provision  for  gauging*  at  or  near 
St.  Paul,  bnt  the  money  available  for  the  purpose  is  inadequate  for 
thorough  work,  and  is  only  applicable  near  St.  Paul.  It  is  estimated 
that  the  sum  of  $15,000  per  annum  can  be  profitably  expended  in  hydro- 
logical  and  meteorological  investigations  during  a  period  of  4  years. 

The  sum  of  $75,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1893,  as  follows: 

Navigable  pass  m  Sandy  Lake  Dam $30, 000 

Maintenance  and  ordinary  repaiw 19, 000 

Excavation  at  the  two  upper  damn 11, 000 

Hydrological  and  meteorological  investigations 15, 000 

Total 75,000 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made  to 
the  commercial  statistics  of  the  Mississippi  River. 

For  valuable  assistance  in  work  upon,  and  management  of,  the  reser- 
voirs, I  am  greatly  indebted  to  Mr.  Archibald  Johnson,  assistant  en- 
gineer. 

•  ABSTRACT  OP  APPROPRIATIONS. 

By  act  approved  June  14,  1880 ^ $75,000 

By  act  approved  March  3,  1881 150,000 

By  act  passed  August  2;  1882 300,000 

By  act  approved  July  fr,  18&1 67,000 

By  act  approved  August  5,  1886 37,500 

By  act  of  August  11,  1888 12,000 

By  act  approved  September  19,  1890 : 80,000 

Total 714,500 

Allotment  per  letter  from  Office  Chief  of  Engineers — 

November9,  1881 \ 1,572.15 

January  20,  1882 176.00 

January  18, 1888 &13.85 

May  11,  1888 , 8.60 

Awards  to  Indiana  for  damages  in  connection  with  the  building  of  Leech 
Lake  and  LakeWinnibigoshish  dams,  letter  from  office  Chief  of  Engi- 
neers, August  7,  1885 15, 996.  IK) 

Allotted  and  expended  by  officer  in  charge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam  sites,  letter  from 

office  of  Chief  of  Engineers,  May  27,  1881 7,500.00 

Expended  by  officerin  charge  in  connection  with  the  building  and  opera- 
ting of  four  reservoir  dams  to  June  30,  1891.  including  outstanding 
liabilities 609,615.87 

Total  allotted  and  expended  to  June  30, 1891,  including  outstand- 
ing liabilities  635,513.37 

Estimated  cost  of  the  system  (omitting  that  of  land,  etc.,  damages).. .  1,809,083.50 
Amounts  appropriated 714, 500. 00 

Remaining  to  be  appropriated 1, 094, 583. 50 

Money  statement. 

July  1,  1890,  balance  unexpended $11,799.34 

Amount  appropriated  by  act  appproved  September  19, 1890 80, 000.  Of 

91, 799. 3 
June  30, 1891,  amount  expended  during  fiscal  year v . .         11, 772. 2 

Julv  1,  1891,  balance  unexpended 80,027.1 

July  1,  1891,  outstanding  liabilities 1,040.4* 

July  1,  1891,  balance  available 78,986.6 
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Amount  (estimated)  required  for  completion  of  existing  project $1, 094, 583. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1893 75,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 


BB  3. 

IMPROVEMENT  OF  CHIPPEWA  RIVER.  INCLUDING  YELLOW  BANKS,  WIS- 
CONSIN. 

The  plan  for  improvement  of  the  Chippewa  River  consists  in  revet- 
ment of  caving  bends  and  construction  of  dams  and  jetties  from  Eau 
Claire  to  the  confluence  of  the  stream  with  the  Mississippi  River,  a  dis- 
tance of  57  miles,  to  confine  the  low-water  volume  to  a  channel  of  nearly 
uniform  width  and  depth.  The  general  plan  for  improvement  was 
adopted  in  1877,  and  the  work  has  been  carried  on  in  accordance  with 
it,  varying,  however,  more  or  less,  as  to  location  and  extent  of  dams, 
jetties,  etc. 

The  object  of  protection  of  the  Yellow  Banks  is  to  prevent  erosion  of 
the  high  sand  bluffs  or  banks  bordering  the  Chippewa  River  at  a  num- 
ber of  points  below  Eau  Claire,  and  to  thereby  relieve  the  channels  of 
that  river  and  of  the  Mississippi  below  the  junction  of  the  two  streams 
from  the  masses  of  sand  contributed  by  those  banks.  The  plan  for  pro- 
tection consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  rock. 

The  examination  of  the  river  upon  which  the  plan  and  estimate  wrere 
based  was  made  in  1874.  The  report,  dated  January  30,  1875,  of  this 
examination,  is  printed  in  Part  I,  Appendix  to  the  Annual  Report  of  the 
Chief  of  Engineers,  pages  375-380.  In  that  report  the  estimate  of  cost 
of  improvement,  including  protecting  the  Yellow  Banks,  was  $139,892.50. 

The  first  appropriation  for  improving  the  Chippewa  River  was  made 
in  1876,  and  the  first  for  protection  of  the  Yellow  Banks  was  made  in 
1882.  These  were  regarded  as  separate  and  distinct  works  until  the 
act  of  Congress  of  August  11,  1888,  appropriated  for  the  improvement 
of  the  Chippewa  River,  including  Yellow  Banks  in  said  river,  Wiscon- 
sin, continuing  improvement,  $10,000. 

The  estimated  cost,  including  all  expenditures  since  1876,  for  channel 
improvement  of  the  river,  as  revised  by  my  predecessor  in  1888  (see 
pages  1543, 1544,  Annual  Report  for  1888),  was  placed  at  $176,487.72. 
The  cost  of  protecting  the  Yellow  Banks,  as  revised  by  the  same  officer 
in  1883  (see  page  1443,  Annual  Report  for  1883),  was  estimated  at 
$96,000,  making  the  total  cost  for  channel  improvement  and  the  protec- 
tion of  the  Yellow  Banks  $272,487.72. 

There  has  been  appropriated  for  the  Chippewa  River  improvement 
and  the  Yellow  Banks  the  sum  of  $166,750,  leaving  a  balance  of 
$105,737.72  remaining  to  be  appropriated  in  order  to  complete  the  ex- 
isting projects  in  accordance  with  the  estimates. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches,  and  the  crossing  at  the  mouth  of  the 
river  was  extremely  difficult  at  that  stage,  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insufficient 
depth. 

Total  expended  from  commencement  of  operations  in  1877  to  June 
30,  1890,  including  outstanding  liabilities,  $156,048.25. 

In  the  Annual  Report  for  1889  (page  1796)  my  predecessor  reported: 

Wherever  works  have  been  constructed  by  the  Government  for  the  improvement 
of  the  river  the  navigation  has  been  benefited,  a  low- water  depth  of  3  to  4  feet  be- 


Digitized  by  LjOOQiC 


2202   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 


1 


ing  maintained  where  before  the  works  were  undertaken  the  depth  seldom  exceeded 
18  inches.  The  work  for  improvement  has  been  principally  confined  to  the  extent  of 
river  between  the  month  and  Durand,  16£  miles,  and  to'  the  vicinity  of  Eau  Claire. 

The  jetties  at  the  mouth  of  the  river  have  been  of  incalculable  benefit  to  raft  and 
steamboat  navigation  in  securing  a  stable  channel  of  sufficient  depth  where  before 
improvement  commenced  there  was  a  broad  bar,  intersected  by  shallow,  shifting 
channels,  passable  with  great  difficulty  at  times  of  low  water  by  rafts  and  steamers. 

The  injurious  effects  upon  the  channel  from  the  operation  of  private  sluicing  dams 
on  the  river  and  its  tributaries  has  been  noticed  in  preceding^  reports. 

Since  the  branch  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  has  been  built, 
in  1882,  from  Wabasha,  on  the  Mississippi  River,  to  Eau  Claire,  the  branch  being 
close  to  and  generally  parallel  with  the  Chippewa,  the  freight  and  passenger  traffic 
of  the  latter  nas  declined.  The  rafting  of  manufactured  lumber,  laths,  shingles,  and 
pickets  varies  in  different  years,  the  rafts  moving  down  the  Chippewa  and  between 
the  jetties  into  the  Mississippi.  In  1881  the  lumber  rafted  was  reported  as  342,887,000 
feet,  B.  M.;  in  1886,  374,138,443  feet:  in  1886,  207,205,672  feet:  in  1887,  186,826.521 
feet :  and  in  1888, 161,309,512  feet.  The  sawlogs,  from  300,000,000  to  600,000,000  feet, 
B.  M.,  which  are  annually  run  down  the  Chippewa,  are  made  up  into  rafts  at  Beef 
and  West  Newton  sloughs  for  points  on  the  Mississippi  River. 

The  reduction  in  the  cost  of  running  lumber  from  Eau  Claire  to  the  Mississippi 
River,  due  to  the  improvement  of  the  river  by  the  United  States,  can  be  arrived  at 
by  comparing  the  contract  rates  paid  by  the  Daniel  Shaw  Lumber  Company.  In 
1877,  the  year  when  the  improvement  was  commenced,  they  paid  53&  cents  per  thou- 
sand feet,  B.  M. ;  in  1886  and  1887  they  contracted  for  37  cents. 

The  localities  remaining  to  be  improved  have  a  least  depth  in  tlie 
channel  of  about  2  feet. 

The  work  during  the  past  fiscal  year  has  consisted  only  in  the  care  of 
plant  and  investigation  of  alleged  railroad  obstructions.  The  money 
appropriated  in  the  river  and  harbor  act  of  September  19, 1890,  did  not 
become  available  until  too  late  to  enable  work  to  be  done  advantage- 
ously last  fall.    Operations  will  be  resumed  in  July  or  August. 

Expended  during  the  fiscal  year,  including  outstanding  liabilities, 
$1,359.41. 

The  sum  of  $60,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30?  1893. 

This  work  is  m  the  collection  district  of  Milwaukee,  Wis.  The  duties 
on  imports  collected  during  the  year  ending  December  31,  1890, 
amounted  to  $328,360.08. 

0 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved — 

August  14,  1870 $10,000 

June  8, 1878 10,000 

March  3,  187ST 8,000 

June  14,  1880 10,000 

March  3,  1881 10,000 

By  act  passed  August  2,  1882 65, 000 

By  act  approved  July  ft.  1884 15, 000 

By  act  approved  August  5,  1886 18,  750 

By  act  of  August  11,  1888 10,000 

By  act  approved  September  19,  1890 10,000 

Total 166,750 

Money  statement 

July  1,  1890,  balance  unexpended $904.35 

Amount  appropriated  by  act  approved  September  19,  1890 10, 000. 00 

10,^904.35 
June  30,  1891,  amount  expended  during  fiscal  year 1, 468. 48 

July  1, 1891,  balance  unexpended 9,435.87 

July  1,  1891,  outstanding  liabilities 93.53 

July  1,  1891  balance  available 9,342.34 


Digitized  by  LjOOQIC 


APPENDIX   BB — REPORT   OP  MAJOR  JONE8. 


2203 


(Amonnt  (estimated)  required  for  completion  of  existing  project $105, 737. 72 
A  moan  t  that  can  be  pron  ta  bly  expended  in  fiscal  year  endi  \\g  J  une  30, 1893    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  shows  the  commerce  of  the  Chippewa  River,  Wisconsin,  ia  1877, 
being  the  year  following  the  first  appropriation  (August  14,  1876),  for  work  of  im- 
provement : 

Lumber feet,  B.  M..  160,000  000 

Laths  and  pickets number. .    30, 000, 000 

Shingles do      ..    40,000,000 

The  number  of  steamboats  plying  on  the  (  hippewa  River  in  1877,  or  the  amount 
of  business  done  by  them,  can  not  be  stated  exactly.  It  is  said,  however,  that  the 
business  was  about  the  same  as  in  1881  and  1882."  The  latter  will  be  found  in  the 
comparative  statement  following. 

But  one  steamboat  plied  regularly  on  the  river  during  the  season  of  1890.  This 
boat,  the  Phil.  Sheckel  (108  tons  burden  and  2  feet  draft),  ran  from  the  mouth  to 
Dnnnville,  about  halfway  between  the  mouth  and  Eau  Claire,  to  assist  the  Knapp, 
Stout  &.  Co.  rafts  in  floating  down  the  river.  Her  passengers  and  freight  were  son- 
fined  entirely  to  the  company's  rafting  business. 

Comparative  statement  of  freight  and  passengers  for  9  years. 


Year. 


1890 
1889 
1868 
1887 
1886 


Steam- 
boat*. 


Freight 
carried. 

Passen- 
gers. 

Year. 

Steam- 
boats. 

Freight 
carried. 

Passen- 
gers. 

Poundi. 

1883 

1 
2 
3 
3 
3 

Poundi. 

690,000 
1,500,000 
3,184,000 
2,640,000 
3,932,000 

4,728 

1884 

5,500 
4,000 
10,490 

,  1883 

£00,000 

1,400 
4,700 

1  1882 

;  1881 

16,989 

1 

*  One  hundred  and  eight  tons  burden  and  2  feet  draft. 
Comparative  statement  of  lumber,  laths,  shingles,  picket*,  and  logs  for  9  years. 


Year. 


1890... 
1889... 
1888... 
1887... 
1886... 
1885... 
1884... 
1883... 
1882... 
1881... 


Xuinber. 


Feet.  P.  M. 
I.*.  .77,900 
l.V.938,294 
101.309,512 
180.828.52J 
207.205,672 
374.138,443 
298,344,591 
209.  094, 203 
375,000,000 
342,887,000 


Laths. 


Number. 

46,234,673 

50,487,355 

50, 514, 370 

64,725,580 

77, 729, 630 

95,992,900 

88, 905, 520 

82, 643, 500 

66,000,000 

64,787,600 


Shingles. 


Number. 

78, 499, 500 
112. 053, 075 

86, 348, 900 
130, 516, 200 
158, 645. 750 
195, 880. 220 
160, 133, 000 
129, 754, 000 
150,000,000 
121,437,000 


Pickets. 


Total  ton-    > 
nage,  exclu-    Beef  Slongit 
nive   of  loose  logs. 


Nuuiler. 
1, 222, 089 
2, 244,  786 
1, 500,  320 
3,023,235 
1,934.340 

75, 000, 000 
1, 840, 278 
1,497,948 
2,200,000 
1,880,900 


Tims. 
342.350  : 
329.  150  . 
325,971 


Pert  li.  M. 
6U6,  992.  790 
400,518,720 
542,437,000 
404,302,650 
465,000,000 
600,000,000 
634, 674, 178 
450,000,000 
350, 000, 000 
300,000,000 


B  B  4. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in  1878, 
was  based  upon  the  results  of  a  survey  made  in  1874,  when  the  St.  Ojoix 
was  at  a  high  stage  of  water  and  but  comparatively  few  bars,  etc.,  to 
be  seen,  contemplated  the  removal  of  snags,  bowlders,  wrecks,  leaning 
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trees,  and  sand  bars  between  Taylor  Falls  and  Prescott,  and  contrac- 
tion of  low- water  channel  between  Taylor  Falls  and  Stillwater  into  one 
of  nearly  uniform  width  by  means  of  brush  and  stone  jetties  and  d^ms 
of  the  same  material,  to  close  island  chutes  and  secondary  channel. 
Estimated  cost,  $21,758. 

The  present  project,  adopted  in  1880,  and  modified  in  1882,  and  again 
in  1889  (see  page  1801,  Annual  Eeport,  1889),  by  my  predecessor,  is 
based  upon  the  results  of  a  low-water  survey  made  in  1879.  The  esti- 
mated cost  has  been  placed  at  $108,700. 

In  the  Annual  Eeport  for  1889  he  reported: 

The  first  appropriation  for  the  improvement  of  the  St.  Croix  was  $10,000,  made  by 
act  of  Congress  approved  June  18,  1878. 

At-that  date  the  channel,  above  Stillwater  especially,  was  encumbered  by  sunken 
cribs,  wrecks,  snags,  and  old  boom  piers,  and  the  bends  by  leaning  trees.  The  low- 
water  channel  had  in  many  places  but  2  feet  of  depth,  and  steamers  and  barges  inmie 
their  way  as  best  they  could  amongst  the  obstructions.  At  times  it  was  impossible 
for  them  to  get  over  the  shoal  places.  Under  this  appropriation  some  of  the  worst 
obstructions  were  removed  between  Taylor  Falls  and  Stillwater. 

Another  appropriation  of  $8,000,  by  act  approved  March  3,  1879,  was  expended  in 
the  same  manner,  and  in  addition  the  stream  was  thoroughly  surveyed  from  Taylor 
Falls  to  Prescott,  the  results  of  which  were  reported  January  26,  1880.  (See  pages 
1661-1667,  Appendix  U,  Annual  Report  of  the  Chief  of  Engineers,  1880.)  Upon  t he- 
results  and  map  of  this  survey  is  based  the  present  plan  of  improvement. 

The  work  performed  in  1878-79  lessened  the  difficulties  to  navigation  within  tin- 
limits  worked  over. 

Under  the  appropriation  of  $10,000,  by  act  approved  June  14. 1880,  work  began 
under  the  preseut  project,  which  consists  in  the  construction  of  dams  and  jettiea  to 
confine  the  low-water  volume  to  a  practicable  channel,  and  in  removal  of  suagH, 
bowlders,  cribs,  and  other  obstructions  from  the  channels  between  Taylor  Falls  ami 
Prescott. 

#  #  #  #  »  •  « 

The  result  of  the  work  to  date  is  a  least  depth  upon  the  bars  above  Stillwater, 
where  improvements  have  been  made,  of  3  feet  at  low  water,  and  below  Stillwater 
of  4  to  5  feet.  Generally,  it  may  be  said  of  the  work  that  at  many  points  naviga- 
tion has  been  rendered  permanent  where  formerly  it  was  uncertain,  and  that  in  other 
places  it  has  been  made  practicable  where  before  improvement  it  was  impossible. 

In  the  unimproved  parts  of  the  river  above  Stillwater  there  is  a  low- 
water  depth  in  the  channel  of  2  feet;  below  Stillwater  there  is  a  good 
channel  with  a  least  depth  of  4  feet. 

Expended  under  present  project  to  June  30, 1891),  including  outstand- 
ing liabilities,  $74,455.94. 

Total  expended  under  original  and  present  projects  to  June  30, 1890, 
including  outstanding  liabilities,  $92,455.94. 

Operations  during  past  fiscal  year  were  confined  to  dredging  on  the 
shallow  bars.  Field  work  commenced  October  20  and  continued  until 
November  9.  The  advent  of  winter  prevented  further  operations.  Dur- 
ing this  period  an  area  of  125,360  square  feet  on  the  bar  above  the 
Hudson  Bridge  was  dredged  and  11,507  cubic  yards  of  material  removed. 
The  cost  was  20  cents  per  cubic  yard. 

Work  was  resumed  May  30,  1891,  and  continued  during  the  month  of 
June,  during  which  time  dredging  was  done  on  the  bars  above  Hudson 
Bridge,  below  the  bridge,  and  at  the  lowrer  end  of  the  boom  at  the  hea< 
of  Lake  St.  Croix. 

The  whole  quantity  of  material  removed  during  the  fiscal  year  wa 
25,919  cubic  yards.    The  cost  was  20  cents  per  yard. 

The  total  expenditure  for  the  year  was  $6,262,  leaving  a  balance  c 
$1,782.06  which  will  be  expended  during  the  month  of  July,  1891,  ir 
dredging  upon  the  bars  at  the  head  of  Lake  St.  Croix,  and  at  Hudson 
and  in  removing  sunken  sawlogs  from  the  lake  and  river. 

The  condition  of  this  river  is  now  substantially  as  follows:  From  th  i 
head  of  Lake  St.  Croix  to  the  Mississippi  River  there  is  a  good  chann 
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of  4  feet  at  extreme  low  water.  From  the  head  of  Lake  St.  Croix  to 
the  head  of  navigation  at  Taylor  Falls  there  is  a  minimum  navigable 
depth  of  about  2  feet  at  extreme  low-water  stage.  The  principal  com- 
merce of  this  river  is  in  logs  and  log  products.  The  volume  is  surpris- 
ing. The  quantity  of  logs  brought  to  market  at  Stillwater  during  the 
season  of  1890  was  4(50,000,000  feet  or  1,610,000  tons.  They  are  a  prod- 
uct of  the  soil  conveyed  to  market  by  cheap  water  transportation. 
The  cost  of  transportation  is  about  10  cents  per  ton  per  100  miles,  or  ^ 
cents  per  ton  per  mile.  Obviously,  withdht  water  transportation,  the 
crop  could  not  go  to  market,  and  the  great  lumber  business  of  Minne- 
sota and  Wisconsin  would  not  be  in  existence  to-day.  The  output  of 
logs  during  the  same  year  on  the  ChippeWa  Kiver  was  606,992,790  feet 
and  upon  the  Upper  Mississippi  325,669,280  feet,  making  an  aggregate 
tonnage  on  the  three  rivers  of  about  4,874,317  tons  valued  at  $14,000,000 
from  one  product  of  the  soil  alone. 

It  is  therefore  quite  evident  that  the  American  sawlog,  navigating 
itself  upon  our  water  transjwrtation  lines,  is  an  object  worthy  of  con- 
sideration, and  that  some  of  our  efforts  at  river  improvement  should  be 
devoted  to  helping  it  along.  Not,  however,  to  the  extent  of  allowing  it 
to  paralyze  boat  navigation.  Measures  should  be  taken  to  require  a 
sufficienfcnuinber  of  men  to  accompany  the  drives  to  prevent  the  logs 
from  forming  jams,  which  totally  obstruct  navigation. 

It  is  proposed  during  the  coming  year  to  improve  the  reach  of  river 
between  the  head  of  navigation  and  deep  water  in  Lake  St.  Croix.  The 
sum  that  can  be  profitably  expended  thereon  is  $26,200. 

Total  expended  during  the  fiscal  year  ending  June  30, 1891,  includ- 
ing outstanding  liabilities,  $6,262. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  stibport.  Collections  for  year  ending  December  31,  1890, 
$305,878.60.    Value  of  domestic  exports  for  same  .period,  $1,733,907. 

ABSTRACT  OF   APPROPRIATIONS. 

By  act  approved — 

June  18. 1878 *$10,000 

March  3, 1879 *8,000 

June  14,  1880 10,000 

March  3,  1881 8,000 

By  act  passed  August  2,  1882 30,000 

Ay  act  approved — 

July  5, 1884 9,000 

August  5, 1886 7,500 

Bv  act  of  August  11, 1888 10,000 

By  act  approved  September  19,  1890 8,000 

Total 100,500 

Money  statement 

July  1,  1890,  balance  unexpended * $65. 69 

Amount  appropriated  by  act  approved  September  19,  1890 8, 000. 00 

8,065.69 
June  30,  1891,  amount  expended  during  fiscal  year 3, 268. 70 

July  1,  1891,  balance  unexpended 4, 796. 99 

July  1,  1891,  outstanding  liabilities 3,014,93 

July  1, 1891,  balance  available , 1,782.06 

[Amount  (estimated)  required  for  completion  of  existing  project 26, 200. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nue  30, 1893    26, 200. 00 
] Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


*  Appropriated  before  adoption  of  present  project. 
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•  BB5. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

An  examination  of  this  stream  was  made  by  Maj,  6.  K.  Warren, 
Corps  of  Engineers,  in  1866,  under  authorization  of  section  4  of  the  act 
of  Congress  approved  June  23, 1866.  Major  Warren's  first  or  prelimi-# 
nary  report  of  this  survey  was  rendered  January  21, 1867,  and  printed 
as  a  part  of  Senate  Ex.  Doc.  No.  58,  Thirty-ninth  Congress,  second 
session. 

The  estimates  of  cost  of  improvement,  based  upon  results  of  this  exam- 
ination and  survey,  are  given  in  the  Report  of  the  Chief  of  Engineers 
for  the  year  ending  June  30, 1867.  Two  plans  are  considered,  viz,  one 
to  improve  the  navigation  of  the  river  from  the  Yellow  Medicine  to  the 
mouth  of  the  Minnesota  by  means  of  locks  and  dams,  so  as  to  secure  4 
feet  of  water,  at  a  cost  of  $775,500,  and  another  to  secure  2  to  3  feet  of 
water  bjr  removal  of  snags  and  bowlders  throughout  this  stretch  of  river, 
in  addition  to  the  construction  of  a  lock  and  dam  at  Little  Falls  and 
the  operation  of  a  scraper  and  dredge  boat  at  a  cost  of  $117,000. 

The  river  and  harbor  act  of  Congress  approved  March  2, 1867,  appro- 
priated $37,500  for  removing  snags  and  bowlders  throughout  the  Min- 
nesota River,  thus  sanctioning  the  second  plan. 

The  river  and  harbor  acts  of  Congress  approved  June  11, 1870,  and 
March  3, 1871,  each  appropriated  $10,000  for  continuing  the  improve- 
ment. 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10, 1872,  provided  for  the  survey  of  the  Minnesota  River  above 
the  mouth  of  Yellow  Medicine,  which  survey  was  made  during  the  same 
year,  the  report  pertaining  to  which  is  printed  in  the  Report  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30,  1873.  The 
removal  of  obstructions,  principally  bowlders,  was  recommended. 

The  same  act  (approved  June  10, 1872,)  appropriated  $10,000  for  the 
improvement  of  the  stream,  which  sum  was  expended  in  the  removal 
of  bowlders,  overhanging  trees,  etc. 

By  act  approved  March  3, 1873,  there  was  appropriated — 

For  the  improvement  of  the  Minnesota  River,  Minnesota,  $10,000:  provided,  that 
one-half  of  said  snm  shall  be  expended  between  the  month  of  the  Yellow  Medicine 
and  Minnesota  Falls,  on  said  river. 

This  appropriation  was  applied  to  the  removal  of  rocky  ledges,  bowl- 
ders, snags,  and  overhanging  trees.  The  total  of  appropriations  to 
March  3, 1873,  inclusive,  was  $77,500. 

*  By  act  of  Congress  approved  June  23, 1874,  an  appropriation  of 
$10,000  was  made  "  for  the  survey  or  improvement  of  the  Minnesota 
Elver."  A  survey  was  made  from  the  mouth  of  the  river  to  South 
Bend,  a  distance  of  116.4  miles,  to  determine  the  practicability  of 
improving  the  navigation  by  means  of  canals,  locks,  and  dams.  The 
results  of  this  survey  proved  the  possibility  of  lock  and  dam  navigation 
for  the  distance  passed  over,  the  estimated  cost  of  improvement,  as 
stated  in  the  report  of  the  survey  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1875,  being  for  five 
locks  and  dams  and  removal  of  snags,  etc.,  $733,868.63,  the  cost  of 
removing  snags,  etc.,  being  therein  placed  at  $34,585.10,  including  con- 
tingencies. Following  this  report  Congress  made  three  appropriations 
of  $10,000  ea^h,  by  acts  approved  March  3,  1875,  August  14, 1876,  and 
June  18, 1878,  whioh  sums  were  applied  to  clearing  the  river  of  obstruc- 
tions below  South  Bend. 
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The  appropriations  up  to  and  including  that  of  June  18, 1878,  were 
applied  in  removing  snags,  bowlders,  etc.,  on  the  upper  part  of  the  river 
between  Minnesota  Falls  and  a  point  30  miles  below  Henderson  (16.7 
miles  above  Shakopee).  The  rapidly  caving  banks  on  this  stretch  of 
the  river. add  snags  and  leauing  trees  to  the  channel  yearly,  so  that 
channels  which  were  cleared  12  years  ago  are  incumbered  with  them 
to-day. 

•    No  money  has  been  spent  on  the  lower  part  of  the  river,  which  pre- 
sent* a  marked  contrast  to  the  upper  section. 

Below  Shakopee  the  river  is,  in  the  main,  very  deep,  almost  free  from 
snags  and  caving  banks,  and  would  offer  exceptional  advantages  to  the 
navigation  thereof  were  communication  between  it  and  the  Mississippi 
.  River  rendered  possible  by  the  improvement  of  the  bar  at  the  month  of 
the  river,  and  an  increased  depth  provided  over  Credit  ltiver  Bar  (or 
Peterson's  Bar,  as  it  is  sometimes  called),  just  below  Shakopee. 

It  is  claimed  by  those  interested  in  the  Minnesota  Valley  that,  were 
the  improvements  extended  by  the  construction  of  locks  and  dams, 
steamboats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  upon  rail  for  transportation. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  au- 
thorized a  survey  of  the  Minnesota  River  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  survey,  extending  from  the  mouth  of  the 
river  to  Mankato,  was  made  by  my  predecessor  during  the  season  of 
1887,  and  a  report  thereon,  with  maps,  rendered  January  16,  1888. 
This  report,  was  printed  in  House  Ex.  Doc.  No.  158,  Fiftieth  Congress, 
first  session. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appropriated 
for — 

Improving  Minnesota  River,  Minnesota,  including  protecting  and  holding  the 
hanks  opposite  the  horough  of  Belle  Plaine,  so  as  to  prevent  the  river  from  cutting 
through  the  narrow  neck  of  land  at  that  point  and  thereby  changing  its  channel  and 
course,  $10,000. 

This  is  the  first  appropriation  made  since  1878  for  the  improvement  of 
the  Minnesota  River. 

Concerning  the  expenditure  of  this  appropriation  my  predecessor  re- 
ported (see  page  1804,  Annual  Report,  1889) : 

An  examination  of  the  river  at  Belle  Plaine,  and  also  from  Carver  to  the  mouth  of 
the  stream,  was  made  in  September,  1888,  with  a  view  to  obtaining  data  upon  which 
to  base  a  project  for  the  advantageous  expenditure  of  the  sum  appropriated  by  tin* 
act  of  August  11,  1888. 

The  examination  showed  that  there  had  not  been  any  marked  erosion  of  the  bend 
at  Belle  Plaine  for  several  years  past;  but  that  to  thoroughly  proteet  it  against  such 
erosion  as  might  occur  from  floods  or  from  changes  in  the  channels  of  the  river  above 
the  bend  woiud  undoubtedly  cost  more  than  the  entire  sum  appropriated  for  the 
river.  It  also  showed  that  there  had  not  been  any  steamboat  navigation  of  the  riv«r 
at  that  point  (an  occasional  trip  by  a  steamboat  at  high  water  excepted)  for  a  num- 
ber of  years. 

The  cost  of  an  adequate  open-channel'improvement  of  the  river  from  its  mouth  to 
Carver,  such  an  improvement  as  might  last  for  a  number  of  vears,  was  found  to  be 
not  less  than  $52,000. 

The  appropriation  being  inadequate  for  thorough  work  at  either  Belle  Piaine  or 
the  extent  of  river  from  its  mouth  to  Carver,  and  still  less  adequate  for  the  perform- 
ance of  work  if  divided  between  them,  it  was  recommended  that  the  submitting  a 
project  for  expenditure  of  the  appropriation  be  delayed  until  the  further  wishes  of 
Congress  might  be  known,  or  until  some  definite  information  as  to  prospective  navi- 
gation might  be  obtained  upon  which  to  base  a  project  for  the  best  utilization  of  the 
appropriation. 

Since  the  submission  of  the  foregoing  report  it  has  been  represented 
by  reliable  parties  that  a  large  amount  of  brick,  hay,  lime,  and  wood 
would  be  carried  by  steamboats  and  barges  from  points  near  Shakopee 
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to  St.  Paul  were  navigation  made  certain  throughout  the  season,  and 
that  there  is  an  excellent  opportunity  for  a  general  packet  business  be- 
tween the  Mississippi  Eiver  and  points  on  the  Lower  Minnesota  River, 
which  would  result  in  a  material  reduction  of  freight  rates  between 
these  points. 

It  is  recommended  that  the  sum  of  $10,000,  appropriated  in  the  act 
of  August  11, 1888,  be  reappropriated,  omitting  the  requirement  for 
operations  at  Belle  Plaine.  This  will  enable  me  to  open  the  river  from 
the  Mississippi  to  Shakopee,  a  distance  of  25.9  miles.  That  is  to  say, 
with  the  sum  of  $10,000  already  appropriated,  a  water  transportation 
line  25.9  miles  in  length  can  be  opened  at  a  cost  of  $386  per  mile.  It  is 
estimated  that  a  business  of  25,000  tons  per  annum  is  now  ready  to 
avail  itself  of  the  line. 

In  this  connection  I  report  from  my  predecessor,  Major  Allen  (see 
Annual  Report,  Chief  of  Engineers,  1888,  page  1574): 

From  consideration  of  all  the  facts  that  I  have  been  able  to  collect  I  am  of  the 
opinion  that  the  Minnesota  Eiver,  from  its  month  to,Mankato,  is  worthy  of  improve- 
ment. 

Total  expended  under  the  project  following  the  survey  of  1874  to 
June  30, 1890,  including  outstanding  liabilities^  $30,042. 

Total  expended  under  all  projects,  including  the  survey,  to  June  30, 
1890,  inclusive,  $117,532. 

There  are  no  operations  to  report  for  the  past  year. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1891,  $0.79. 

Should  Congress  order  an  open-channel  improvement  below  Carver 
the  sum  of  $25,000,  in  addition  to  that  appropriated  in  1888,  could  be 
expended  during  the  fiscal  year  ending  June  30, 1893. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  snbport.  Collections  for  year  ending  December  31,  1890, 
$306,878.60;  value  of  domestic  exports  for  same  period,  $1,733,907. 

ABSTRACT  OP    APPROPRIATIONS. 

By  act  approved — 

March  3,  1867 $37,500 

July  11,  1870 10,000 

March  3,  1871 10,000 

June  10,  1872 10,000 

March  3,  1873 10,000 

June  23, 1871 *10,000 

March  3,  1875 10,000 

August  14,  1876 10,000 

June  18, 1878 10,000 

By  act  of  August  11,  18SX 10,000 

Total 127,500 

Money  statement. 
July  1,  1890,  balance  unexpended $9, 967. 00 

July  1,  1891,  balance  unexpended 9,967.00 

'  July  1,  1891,  outstanding  liabilities 9.79 

July  1, 1891,  balance  available 9,957.21 

f  Amount  (estimated)  required  for  completion  of  existing  project 693, 868. 63 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893.    25, 000. 00 

1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


*  Used  in  making  survey  of  river. 
BNa  91 139 
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COMMERCIAL  STATISTICS. 


Steamboats  plying  on 
lower  part  of  river. 

v                 Freight  carried. 

Tew. 

Hay. 

Wood. 

Brick. 

Miscella- 
neous 

No. 

Tonnage. 

Draft. 

"Wheat. 

Total. 

1888 

1 
2 

8 

Tons. 

Inches. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 
8,350 

1889 

C153 
{180 
(117 
<153 
(180 

18? 
20j 

18  ) 
30  V 

20$ 

4,900 

1890 

62 

809 

840 

1,060 

&42$ 

3,633* 

BB  6. 


IMPROVEMENT  OF  BED  RJVEB  OF  THE  NOBTH,  MINNESOTA  AND  NORTH 

DAKOTA. 

The  present,  which  is  also  the  original  project  for  the  improvement 
of  this  river  from  Breckenridge  to  the  northern  boundary  line,  adopted 
in  1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  the  re- 
moval of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels 
through  the  bars. 

The  estimated  cost  of  ^^improvement,  omitting  the  item  of  improve- 
ment of  Goose  Rapids,  as  based  upon  the  reports  of  1874,  1875,  and 
1877  (see  pages  730-732,  Report  of  Chief  of  Engineers,  1878),  was 
$145,310.18,  which  estimate  as  revised,  and  for  the  reasons  stated  m  Ap- 
pendix X  8  of  the  Annual  Report  of  1883,  was  increased  to  $179,310.18. 

The  river  and  harbor  act  of  Congress,  approved  August  5, 1886,  mak- 
ing the  money  theretofore  appropriated  for  locks  and  dams  at  Goose 
Rapids  available  for  dredging,  removal  of  snags  and  bowlders,  and  con- 
struction of  wing  dams,  necessarily  included  in  that  mode  of  improving 
Goose  Rapids,  which  were  originally  intended  to  be  improved  by  means 


of  locks.    For  this  reason,  as  well  as  for  others 


givei 


n  in  the  annual 


report  for  1887,  a  new  estimate  of  cost  of  completing  the  work  became 
necessary.  The  cost  was  placed  at  $79,598.37.  (See  Appendix  A  A  to 
the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  pages  1714, 
1715.) 

Previous  to  1879,  when  the  first  bar  was  dredged  through,  the  ruling 
depth  at  ordinary  low  water  between  Moorhead  and  Goose  Rapids  has 
been  stated  to  have  been  but  1£  feet,  and  below  Grand  Forks  but  2  feet. ' 

A  Moot  channel  at  ordinary  low  water,  averaging  60  feet  in  width, 
from  Moorhead  to  a  point  80  miles  north,  and  a  4-foot  channel  at  same 
stage  averaging  70  feet  in  width,  from  Grand  Forks  to  a  point  62  miles 
north,  by  river,  have  been  made  by  dredging  through  the  bars. 

The  river  is  subject  to  land  slides.  These  slides  can  never  be  antici- 
pated, form  obstructions  when  they  occur,  and  have  to  be  removed  in 
whole  or  in  part,  thereby  increasing  the  amount  of  cost  of  the  improve- 
ment. 

The  removal  of  snags  and  trees  between  Moorhead  and  Abercrombie 
improved  that  portion  of  the  stream  for  navigation  during  high  and 
medium  stages  of  water. 

Expended  upon  the  improvement  from  commencement  of  work  in 
1877  to  June  30, 1890,  including  outstanding  liabilities,  $187?042.79, 
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6PERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

The  low  water  of  the  spring  and  early  summer  of  1890  having  con- 
tinued for  the  remainder  of  the  season,  operations  during  the  summer 
and  fall  were  confined  to  completing  the  repairs  to  the  dredging  fleets 
that  were  begun  earlier  in  the  season.  In  addition  to  the  repairs  to  the 
boats,  a  large  derrick  was  placed  on  the  bow  of  the  steamer  Ogama,  for 
use  in  removing  snags  and  bowlders.  The  repairs  and  the  derrick  cost 
$2,474.79. 

The  season  of  1891  h^s  opened  with  a  favorable  stage  of  water  for 
dredging  operations.  The  fleet  being  in  prime  condition  for  work,  ad- 
vantage was  taken  of  the  situation  to  commence  work  early.  Dredge 
No.  2  was  taken  from  the  winter  quarters  at  Grand  Forks  and  com- 
menced work  at  a  point  13  miles  north  on  May  5.  Dredge  No.  1  was 
towed  to  Pelican  Bars,  92  miles  north  of  Grand  Forks,  and  commenced 
work  May  13.  Both  dredges  have  since  been  kept  at  work  excavat- 
ing channels  60  feet  in  width  and  4  feet  deep  at  low  water. 

Table  of  dredging  work  performed  during  fiscal  year  ending  June  30, 1891, 


Excava- 
tion. 

Length  of 
channel 
made. 

New 
cuttings. 

Old  cut- 
tings ex- 
tended, 
etc. 

Wing  and 

training 

dams. 

River 

worked 

over. 

DrodgeNo.  1 

Cu.  yds. 

22,660 

'    21,875 

lAa.fi. 
3,175 
5,135 

No. 
2 
10 

No. 

Lin.  ft. 
3,675 
5,850 

Mil*. 

Ih-edgeNo.  2 

7 

Total 

44,535 

8,310 

12 

7 

9,525 

311 

The  total  work  done  npon  this  stream  since  the  first  appropriation 
for  its  improvement  was  made  in  1876,  and  extending  from  Fort  Aber- 
crombie  to  a  point  93  miles  north  of  Grand  Forks,  a  total  river  distance 
of  321  miles,  is  as  follows : 

Cubic  yards  of  material  dredged 683,178 

Snags  removed - 618 

Overhanging  trees  removed 8, 705 

Cubic  yards  of  bowlders  removed 382 

Stumps  removed 198 

Piles  removed 23 

Drift-piles  (collections  of  driftwood,  trees, etc.) 8 

Barge  removed * 1 

Total  linear  feet  of  channel  excavated 105, 297 

Total  linear  feet  of  wing  and  training  dams  constructed 146, 140 

On  the  portions  of  the  river  worked  over  by  the  dredges  the  average 
depth  of  the  channel  has  been  increased  from  1£  to  2  feet. 

Mr.  Bufus  Davenport,  assistant  engineer  upon  this  improvement 
for  the  past  nine  seasons,  has  exhibited  faithfulness  and  zeal  in  carry- 
ing out  the  work  intrusted  to  him. 

All  the  work  for  the  improvement  of  this  stream  has  been  performed 
by  hired  labor. 

Expended  upon  this  improvement  during  the  fiscal  year  ending  June 
30, 1891,  including  outstanding  liabilities,  111,889.79. 

The  sum  of  $34,598.37  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1893,  in  dredging  operations  and  in  removal  of 
obstructions  generally  between  Breckenridge  and  the  northern  boun- 
dary line. 

This  work  is  In  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  sub-port.  Collections  for  year  ending  December  31, 1890, 
$305,878.60.    Value  of  domestic  exports  for  same  period,  $1,733,907. 
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ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved — 

August  14,  1876 $10,000.00 

June  18, 1878 30,000.00 

March  3,  1879 25,000.00 

June  14, 1880 20,000.00 

March  3,  1881 18,000.00 

By  act  passed — 

August  2,  1882 10,000.00 

By  act  approved — 

July5,  1884 .• 10,000.00 

August  5, 1886 46,947.65 

By  act  of  August  11,  1888 1 2Q, 000.00 

By  act  approved  September  19,  1890 25,000.00 

Total 214,947.66 

Money  statement. 

July  1,  1890,  balance  unexpended $4,770.48 

Amount  appropriated  by  act  approved  September  19,  1890 25, 000. 00 

29,770.48 

June  30,  1891,  amount  expended  during  fiscal  year 10, 611.  65 

July  1,  1891,  balance  unexpended 19, 158. 83 

July  1,1891,  outstanding  liabilities 3,143.76 

.   ,  *  - 

July  1, 1891,  balance  available 16,015.07 

|  Amount  (estimated)  required  for  completion  of  existing  project 34, 598. 37 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  34, 598. 37 
"j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.    R.   DAVKNPORT,  ASSISTANT  ENGINEER. 

Grand  Forks,  N.  Dak.,  June  SO,  1891. 

Major  :  The  following  report  of  operations  in  the  improvement  of  the  Red  River  of 
the  North  during  the  fiscal  year  ending  June  30,  1891,  is  respectfully  submitted. 

Owing  to  the  tact  that  the  water  remained  too  low  to  operate  the  dredges  to  advan- 
tage, the  work  during  the  last  half  of  tho  season  of  1890  was  confined  entirely  to  the 
continuation  of  the  repairs  on  tho  dredging  fleet. 

The  work  on  the  hull  of  Dredge  No.  1,  Unzvr  Fritz,  was  completed,  and  after  the 
launching  the  superstructure  was  thoroughly  repaired  and  painted,  a  new  boom 
built,  and  the  machinery,  as  far  as  possible,  prepared  for  the  next  season's  work. 

Steamboat  "No.  1,  General  Poe,  was  removed  from  the  water  and  the  hull  repaired, 
calked,  and  painted.  A  new  canvas  roof,  sanded  and  painted,  was  put  on,  and  the 
superstructure  paintod  throughout. 

Quarter  boat  No.  2  was  hauled  out,  the  hull  repaired  and  calked,  and  superstructure 
painted. 

Quarter  boat  No.  1  was  repaired  and  painted. 

The  work  on  Steamboat  No.  2,  Ogama,  was  continued  to  completion.  A  new  canvr i 
roof,  sanded  and  painted,  was  put  on,  and  a  large  derrick  to  be  operated  by  the  stea'  i 
capstan  for  the  removal  of  snags  and  bowlders  from  the  channel  was-construct*  I 
and  placed  in  position  on  the  forecastle.  Some  minor  repairs  were  also  made  on  t  > 
hull  and  machinery. 

Some  additional  work  was  also  done  on  the  machinery  of  Dredge  No.  2,  Otter  Ta: , 
so  as  to  have  it  as  far  advanced  as  possible  for  tho  resumption  of  dredging. 

Such  general  repairs  as  were  necessary  on  the  remainder  of  the  boats — derrit  : 
boat,  barges,  slide  scows,  skiffs,  etc. — 14  in  all,  were  made  and  they  were  all  painte*  . 

The  dredges  and  steamboats  were  lettered  U.  8.  Engineers,  with  their  several  d'  • 
tinctivo  names. 
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The  cost  of  the  work  was  as  follows: 

Dredge  No.  1 $753.76 

Dredge  No,-2 150.66 

Steamboat  No.  1 394.91 

Steamboat  No.  2 %    401.58 

Quarter  boat  No.  1 1 80.68 

Quarter  boat  No.  2 185.29 

General  repairs  on  the  remainder  of  the  boats,  14  in  all 507. 91 

The  total  cost  for  repairs  to  the  close  of  the  season 2, 474. 79 

By  these  repairs  all  of  the  boats  were  put  iu  as  good  shape  as  it  was  possible  to 
make  them ;  many  of  them  have,  however,  been  in  service  from  10  to  12  years,  and, 
as  a  matter  of  course,  repairs  on  boats  of  that  age  will  only  render  them  serviceable 
for  a  short  time. 

In  the  latter  part  of  October  the  repair  work  was  discontinued,  and  after  a  trip  of 
inspection  over  the  river  to  the  north,  on  the  steamer  Ogama,  from  Grand  Forks  to 
the  Pelican  bars,  the  dredging  fleet  was  put  in  shape  for  the  winter  and  all  work 
closed. 

SEASON  OF  1891  TO  JUNE  30. 

This  year  the  preparatory  work  for  the  resumption  of  dredging  was  commenced  in 
the  latter  part  of  April.  Owing  to  the  repairs  of  lost  season  the  preparatory  work 
consisted  of  but  little  more  than  that  of  setting  up  the  machinery  of  the  dredges 
and  steamboat. 

Dredge  No.  1  was  started  from  Grand  Forks  on  the  8th  of  May  and  towed  to  the 
Pelican  Bars,  92  miles  north,  arriving  at  the  upper  bar  on  the  13th,  when  dredging 
was  at  once  commenced. 

The  river  in  the  vicinity  of  the  Pelican  bars  is  about  300  feet  wide  and  the  bars 
are  very  long.  Since  the  work  was  started  the  dredge  has  excavated  a  60-foot  chan- 
nel through  the  upper  bar,  2,075  feet  long,  and  is  now  at  work  on  the  second  bar, 
which  is  about  half  completed. 

Total  excavation  to  date,  22,660  cubic  yards.  Length  of  channel-cutting,  3,175 
linear  feet.  Length  of  wing  and  training  dams  formed  with  the  excavated  material, 
3,675  linear  feet.    Length  of  river  worked  over,  1±  miles. 

Dredge  No.  2  was  started  from  Grand  Forks  on  the  4th  of  May  and  the  work  on 
the  channel  was  commenced  at  a  point  about  13  miles  north. 

The  work  of  Dredge  No.  2  has  so  far  been  confined  to  the  removal  of  a  few  small 
bars  and  to  clearing  and  extending  some  of  the  old  channel  cuttings  and  repairing 
the  wing  and  training  dams. 

This  portion  of  the  river  has  been  improved  in  former  years,  but  at  a  higher  stage  of 
water,  so  that  some  of  the  small  bars  that  had  before  been  passed  over,  it  was  now 
considered  necessary  to  remove. 

Total  excavation  to  date,  21,875  cubic  yards.  Length  of  channel  cuttings,  5,135 
linear  feet.  Number  of  new  channels  cut,  10.  Number  of  old  cuttings  widened  and 
extended  and  the  wing  and  training  dams  repaired,  7.  Length  of  wing  and  train- 
ing dams  formed  with  the  excavatea  material,  5,850  linear  feet. 

Length  of  river  worked  over,  30  miles. 

Summary. 


Prcdgo  No.  l 
Dredge  No.  2 

.Total.. 


Excava- 
tion. 


Ou.  yds. 
22,6G0 
21, 875 


44,535 


Length  of 

channel 

made. 


Lin.  ft. 
3,175 
5,135 


8,310 


New  cut- 
tings. 


12 


Old  cut- 
tings  ex- 
tended, etc 


Wing  and 
training 


Linear  feet. 
3,675 
5,850 


9,525 


Kiver 

worked 

over. 


Mile*. 


30* 


3U 


The  new  channels  this  year  have  all  been  made  60  feet  wide,  with  a  low-water 
depth  of  4  feet. 

Average  cost  of  the  dredging,  13  cents  per  cubic  yard. 

Cost  of  subsistence  per  ration,  38&  cents. 

Steamboat  No.  2,  Ogama,  operated  in  connection  with  the  dredges,  towing  the  fleet 
and  keeping  up  the  supply  of  fuel,  subsistence,  etc.,  has  made  17  trips  so  far  this 
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season.  Total  miles  run,  873.  (The  cost  of  maintaining  and  operating  the  steam- 
boat is  included  in  the  cost  of  the  work.) 

Owing  to  low  water  during  the  last  half  of  the  boating  season  of  1890,  all  of  the 
steamboats  on  the  Red  River  were  laid  up.  So  far  this  year  there  has  been  a  good 
navigable  stage,  averaging  about  1|  feet  on  the  Grand  Forks  gauge;  a  favorable 
stage,  also,  for  the  dredging  operations. 

The  steamer  H.  W.  Alsop,  of  the  Red  River  Transportation  Company,  with  a  fleet 
of  barges,  has  been  operated  day  and  night  since  the  opening  of  navigation,  bring- 
ing wheat  from  the  north  and  south  to  Grand  Forks.  The  steamer  Alsop  has,  how- 
ever, been  the  only  boat  run  on  the  Red  River  this  year. 


Very  respectfully,  your  obedient  servant, 


Maj.  W.  A.  Jones, 

Corps  of  Engineers,  U.  8.  A. 


R.  Davenport, 


Assistant  Engineer, 


COMMERCIAL  STATISTICS. 

There  are  two  steamboat  lines  now  on  the  Red  River:  At  Fargo,  N.  Dak.,  the 
Grandin  line;  one  steamer,  the  Grandin,  220  tons,  with  four  barges,  two  of  300  tons, 
one  of  250  tons,  and  one  of  200  tons.  At  Grand  Forks,  the  Red  River  Transportation 
Company,  two  steamboats,  the  Pluck.  36  tons,  and  the  H.  W.  Alsop ,  157  tons,  with 
ten  barges,  four  of  178  tons,  one  of  202  tons,  one  of  155  tons,  one  of  166  tons,  and 
three  of  72  tons. 

Comparative  statement  of  freight  moved  by  steamboats  and  barges  during  the  past  US  years. 


Year. 

Tons. 

Tear. 

Tons. 

Year. 

Tons. 

1890 

1,710 
3,866 
12, 140 
10,405 

1886% 

10,507 
23,043 
29,046 
25,314 

F" 

1882.. 
1881.. 
1880.. 
1879.. 

31,652 
26,557 

1880 

1885 

1888    

1884 

21,651 

1887 

1883 

17,829 

BB7. 

SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  MISSISSIPPI,  ST.  CROIX, 
CHIPPEWA,  AND  WISCONSIN  RIVERS. 

Nothing  was  done  under  this  head  during  the  past  fiscal  year,  no 
funds  having  been  available  for  such  work.  For  account  in  detail  of 
these  surveys  reference  is  made  to  pages  1507  and  1508,  Appendix  T, 
Part  H,  Annual  Report  of  the  Chief  of  Engineers,  1886. 


Money  statement 

Amount  (estimated)  required  for  completion  of  existing  project 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


$50,000 


B  B8. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  Board  of  Engineers,  to  whom  was  referred  the  project  for  the 
application  of  $37,500,  appropriated  by  the  river  and  harbor  act  of  Au- 
gust 5, 1886,  for  reservoirs  at  the  headwaters  of  the  Mississippi  River, 
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recommended  in  their  report,  dated  May  24, 1887,  "that  such  gaugings 
be  made  at  or  near  St.  Paul  during  the  annual  operation  of  the  reser- 
voirs as  shall  determine  accurately  the  discharge  at  that  point  at  crit- 
ical periods."    (Page  1692,  Annual  Eeport  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaugings 
and  provided  for  them  as  follows : 

And  the  Secretary  of  War  shall  cause  such  gaugings  to  be  made  at  or  near  St. 
Paul  during  the  annual  operation  of  said  reservoirs  as  shall  determine  accurately 
the  discharge  at  that  point,  the  cost  of  the  same  to  be  paid  out  of  the  annual  appro- 
priation for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

Sec.  6.  That  for  the  purpose  of  securing  the  uninterrupted  ganging  of  the  waters 
of  the  Lower  Mississippi  Kivcr  and  its  tributaries,  as  provided  for  in  joint  resolu- 
tion of  the  21st  of  February,  1871,  upon  the  application  of  the  Chief  of  Engineers, 
the  Secretary  of  War  is  hereby  authorized  to  draw  his  warrant  or  requisition  from 
time  to  time  upon  the  Secretary  of  the  Treasury  for  such  sums  as  may  be  necessary 
to  do  such  work,  not  to  exceed  in  the  aggregate  for  each  year  the  amount  appro- 
priated in  this  act  for  such  purpose :  Provided,  however.  That  an  itemized  statement 
of  said  expenses  shall  accompany  the  Annual  Report  of  the  Chief  of  Engineers. 

Gaugings  were  not  made  until  the  fall  of  1889,  although  an  allotment 
of  $900  for  the  fiscal  year  ending  June  30, 1889,  had  been  made.  On 
account  of  the  lateness  in  the  season  and  the  condition  of  the  river  it 
was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotments  of  $600  and  $900  made  for  the  fiscal  years  1889-^90. 
and  1890-,91,  respectively,  were  applied  to  gauging  the  Mississippi 
Biver  at  St.  Paul. 

During  the  past  year  a  total  of  62  gaugings  have  been  made,  57  of 
the  Mississippi  Rjiver  at  St.  Paul  and  5  of  the  Minnesota  Biver  at  its 
mouth. 

The  following  are  the  gaugings  made  during  the  fiscal  year  1890-'91 : 


So. 


Date. 


Place. 


Method. 


Beading 
of  St. 
Paul 
Signal 
Service 
Gauge. 


Discharge 
in  cubio 
feet  per 
second. 


Remarks. 


1890. 
Oct       1 


Oct 


Oct  11 

Oct  15 

Oct.  16 

Oct.  16 

Oct.  23 


Oct.  24 

Oct.  31 

Nov.  1 

Nov.  1 

Nov.     7 


Nov.  8 

Nov.  26 

Nov.  26 

Nov.  28 


Mississippi  River  above 

Omaha  Kail  way  bridge, 

St.  Paul. 
Mississippi  River  above 

Robert  street  bridge, 

St  Paul. 

...do 

...do 

...do 

Minnesota  River  at  its 

mouth. 
Mississippi  River  above 

Robert  street  bridge, 

St.  Paul. 

...do 

...do 

...do I 

Minnesota  River  at  its  ! 

mouth. 
Mississippi  River  above 

Robert  street  bridge. 

St  Paul. 
Minnesota  River  at  its 

mouth. 
Mississippi  River  above 

Robert  street  bridge, 

St  Paul. 
Minnesota  River  at  its 

mouth. 
Mississippi  River  above 

Robert  street  bridge. 

StPanL 


Current  meter . 


.do... 


.do. 
.do. 
.do. 
.do. 

do. 


..do. 
..do. 
..do. 
.  .do  . 


...do. 


...do. 
....do. 


...do.. 
...do.. 


1.8 
1.81 


1.70 
2.26 
2.30 


2.40 


2.43 
2.44 
2.28 


2.11 


1.60 


1.35 


4,533.14 
4,100.14 


3,030.86 

4,789.26 

4,788.93 

442.50 

4,995.64 


4, 895. 57 

5,085.18 

4,760.10 

469.97 

4,647.99 


302.43 
3,353.83 

459.34 
3,451.68 
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No. 


17 


18 


41 


46 


Date. 


1890. 
Nov.    28 

1801. 
May     5 


May     6 

May     7 
May      8 


May     0 do  . 

May  11  I.... do. 

May    12  do  . 

May    13  ; do  . 

May  14|....do. 

May  15  ....do. 

May  16  — do  . 

May  18  ....do. 


Place. 


Minnesota  River  at  its 
mouth. 

Mississippi  River  above 
KolMTt  ativet  bridge, 
St.  Paul. 

...do 

...do 

...do ' 


Metliod. 


Current  meter . 


Electrical  cur- 
rent meter. 


do. 
do  . 
.do  . 

.do. 

do. 

do. 

.do  . 

.do. 
..do. 
..do. 

do. 


May 
May 
May 
May 
May 

May 
May 
May 
May 
May 
Juno 


June     5 

June     6 
June     8 


June 
June 


do I do  . 

do ' do  . 

do , do  . 

do ..! do  . 

.Mississippi     Kiver     at    do  . 

Dayton  131  utt,  St.  Paul. 

do do  . 

do do  . 

do do  . 

do do  . 

do • do  . 

Mississippi  River  above; do  . 

Robert  street  bridge,  '• 
St.  Paul.  | 

Mississippi    River     at   do  . 

Dayton  Bluff,  St.  Paul.  > 

do '' do  . 

Mississippi  River  above do  . 

Robert  street  bridge,  i 
St,  Paul. 

do do  . 

do do  . 


June  11  j — do  . 

June  12  ' do  . 

June  13 do  . 

49  June  15 '....do  . 

50  !  Juhe  16  ' do  . 


51 

June 

17 

. . .  do 

52 

June 

18 

...do 

5? 

June 

19 

...do 

54 

June 

20 

...do 

55 

June 

22 

...do 

56 

June 

23 

...do 

57 

June 

24 

. . .  .do 

58 

June 

25 

do 

59 

June 

20 

....do 

60 

June 

27 

...  .do 

61 

June 

29 

....do 

62    June   30 


...do. 


.do  . 
.do  . 
do. 
do. 
do. 
.do  . 
.do  . 
do  . 
do  . 
.do  . 
.do  . 
do. 
do  . 
do  . 
do  . 
do. 

.do. 


Keadiug 
of  St. 
Paul 
Signal 
Service 
Gauge. 


Discharge 
in  cubic 
feet  per 
second. 


4.64 
4.52 
4.46 

4.32 
4.06 
3.92 
3.75 
3.78 
3.71 
3.74 
3.42 

3.29 
3.07 
3.14 
3.05 
2.99 


2.81 
2.82 
2.84 


396.01 


10, 160. 00 


10, 357. 63 

9. 329. 56 
9, 153. 88 

8,633.54 
8,359.85 
7, 919. 28 
7,502.04 
7,  519. 57 
7.424.08 
7, 502. 52 

6. 934. 57 

6,591.44 
6,191.61 
6,432.89 
6,311.36 
6, 175. 12 

0,100.76 
6, 035. 22 
5,919.99 
5,730.81 
5,875.40 
6,072.79 


2.77        5,853.64 


2.77  | 
2.64  ' 


2.72 
2.67  I 

2.61  I 

2.51 

2.57  I 

2.56  ! 

2.81 

2.82 

2.81 

2.82 

2.81 

2.61 

2.56  ! 

2.72  ! 

2.59 

2.39 

2.60 

&77 


6, 729. 17 
5.675.02 


700.42 
639.27 

564.34 
214. 55 
318.79 
407.31 
933.94 
007.86 
838.88 
003.20 
887.48 
422. 93 
410.50 
66a  10 
429.54 
250.62 
400.10 
829.13 


2.70        5,622.01 

I 


Remarks. 


Wind  downstream. 


Do. 
Strong  wind  down- 
stream. 
Wind  downstream. 


Do. 


Wind  upstream. 

Do. 
Strong  wind  down- 
stream. 

Do. 
Wind  downstream. 
Wind  upstream. 

Do. 


Wind  upstream. 


Wind  .downstream. 


Strong  wind  down- 
stream. 


Rain. 

Wind  upstream. 
Rain. 

Strong  wind  down- 
stream. 


The  gauging*  were  made  by  observing  the  mid-depth  velocities  in 
sections  20  feet  apart.  Mean  velocity  was  taken  as  95  per  cent,  of  mid- 
depth  velocity. 

A  series  of  observations  were  taken  in  June  to  determine  the  ratio, 

y  £  ,  for  the  gauging  section  at  St.  Paul,  and  was  found  to  be  0.948. 

The  results  of  the  gaugings  are  interesting  and  valuable  so  far  as 
they  go,  but  the  money  heretofore  allotted  and  made  available  for  gaug- 
ings has  been  inadequate  to  procure  the  information  needed  for  a  cor- 
rect and  scientific  investigation  of  the  effect  of  the  reservoir  water  on  the 
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Mississippi  Biver.  It  is  imperative  tliat  this  effect  shall  be  ascer- 
tained and  Established  beyond  question.  The  knowledge  gained  would 
*beof  use,  not  only  in  connection  with  the  present  reservoir  system  at 
the.  head  waters  of  the  Mississippi  Eiver,  but  also  in  determining  the 
value  of  reservoirs  as  a  means  of  improving  rivers  in  general. 

It  is  recommended  that  Congress  be  asked  to  fix  the  amount  to  be  an- 
nually available  for  this  specific  work.  An  examination  of  the  legislation 
affecting  gauges  indicates  that  Congress  intended  the  sum  to  be  $4,600. 
Previous  to  the  act  of  August  11, 1888,  the  annual  expenditures  of  gauges 
and  gauging  of  the  Lower  Mississippi  Eiver  was  limited  by  law  to  $5,000. 
When,  in  1888,  it  was  provided  for  paying  the  expenses  of  "  gaugings 
at  and  near  St.  Paul."  etc.,  "  out  of  the  annual  appropriation  for  gaug- 
ing the  Mississippi  Eiver  and  its  tributaries,"  the  limit  was  increased  to 
$9,000. 

Amount  expended  during  fiscal  year  ending  June  30, 1891,  including 
outstanding  liabilities,  $900. 

ABSTRACT  OF  ALLOTMENTS. 

For  fiscal  year  ending  Jnne  30,  1889 *$900.00 

For  fiscal  year  ending  June  30;  1890 600.00 

For  fiscal  year  ending  June  30,  1891 900.00 

Money  statement. 

Amount  allotted  for  fiscal  year  ending  June  30,  1891 $900. 00 

Amount  allotted  for  fiscal  year  ending  June  30,  1892 900.00 

1,800.00 
June  30, 1891,  amount  expended  during  fiscal  year 620. 93 

July  1, 1891,  balance  unexpended 1, 179. 07 

July  1,  1891,  outstanding  liabilities 279.07 

July  1, 1891,  balance  available 900.00 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juue30, 1893      4, 600. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SO,  1891, 


Date. 


1890. 

Oct  28 

Oct.  28 

Nov.  6 

Nov.  6 

Nov.  13 

Nov.  18 

Nov.  28 

Dec.  9 


To  whom  paid. 


C.H.Newbury 

A.E.Waldron 

D.W.Collies 

Louis  Gibson 

Scribner-Libbey  Co 

A. O.Powell,  assistant  engineer. 

Boeringer  &,  Son 

Ames,  Wright  &  Co 

Snndry  persons 

Henry  E.  Wedelstaedt  &  Co 

Soren  Denesen 

J.B.  Hives 

Bobinson  &  Cary  Co 

George  J.  Grant 

Brown,  Tracy  &  Co 

Sundry  persons 

A. O.  rowell,  assistant  engineer. 


For  what  paid. 


ruv  roll,  October,  1890 

...do , 

...do 

...do 

Si  n  k  ers,  etc 

Traveling  expenses , 

£?*■ — 

W  iro 

Fart,  pay  roll  for  November,  1890. 

Level  booka 

Waahliig 

Services  

Sheave,  etc 

Lumber,  etc 

Stationery 

Part  pay  roll  for  November,  1890. 
Traveling  expenses 


Amount. 


$2.00 

2.50 

32.91 

10.50 

6.14 

2.69 

1.00 

.33 

6.61 

1.00 

4.05 

2.50 

6.83 

2.60 

11.25 

11.36 

4.86 


*Not  used. 
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Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SO,  1891 — Con- 
tinued.   * 


Date. 


To  whom  paid. 


For  what  paid. 


Amount. 


1891. 
Apr.   23 
Apr.  24 
May   11 

May  20 
Jane  1,5 
Jnne  5 
June  18 


June  22 

June  24 
June  26 


Ames,  "Wright  &  Co. . . 

James  E.  Auge 

Buff  &  Berger 

Charles  Godbont 

Adam  Decker  &  Co. . . 

Sundry  persons v 

— do .*. 

Steamer  Henrietta 

Scribner-Libbey  Co. . . 
M.  F.  Kennedy  &  Bros 

George  W.  Allen 

Ames,  Wright  &  Co. . . 

George  W.  Allen 

Robinson  &  Cary  Co . . 


One  dry  battery 

Tro  of  skiff 

Batteries,  registers,  etc 

1)  my  age 

Wire,  etc 

Pay  roll  for  Mav,  1891  . 
Pay  roll  for  April,  1891 

Transportation 

Brass  tubes,  etc 

Oars,  etc 

Traveling  expenses 

Battery 

Traveling  expenses 

Wire  rope,  cord,  etc  ... 


$1.50 

2.00 

245.80 

.50 

.25 

185.00 

13.50 

2.50 

36.85 

2.00 

2.24 

1.50 

1.10 

16.07 


620.93 


Outstanding  liabilities  June  SO,  1801, 


To  whom  owing. 


On  account  of— 


Sundry  persons Pay  roll  for  J  one,  1 890 . 

D.Bamaley  &  Son Envelopes 

Henry  E.  Wedelstaedt  &  Co Stationery 


Expended  during  fiscal  year  ending  June  30, 1891. 
Total...". 


Amount. 


$273.50 
4.25 
1.32 


279.07 
620.93 


900.00 


BBg. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  HUDSON,  WISCONSIN,  WITH 
A  VIEW  TO  PREVENT  THE  CITY  BEING  CUT  OFF  FROM  THE  NAVIGABLE 
CHANNEL  OF  THE  ST.  CROIX  LAKE,  AS  A  RESULT  OF  THE  GOVERN- 
MENT DIKE  NOW  CONSTRUCTED  AT  THAT  POINT,  AND  WITH  A  VIEW 
TO  THE  FEASIBILITY  OF  CONDUCTING  THE  WATERS  OF  WILLOW  RIVER 
PAST  THE  CITY  OF  HUDSON  INTO  THE  NAVIGABLE  CHANNEL  OF  THE 
LAKE. 

[Printed  in  House  Ex.  Doc.  No.  268,  Fifty-first  Congress,  second  session.] 

qffice  of  the  chief  of  engineers, 

United  States  Army, 
Washington,  D.  C,  February  18, 1891. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  February  10,  1891,  from  Maj.  W.  A.  Jones,  Coips  of  Engineers, 
giving  results  of  preliminary  examination  of  the  harbor  of  Hudson, 
Wis.,  "  with  a  view  to  prevent  the  city  being  cut  off  from  the  navigable 
channel  of  the  St.  Croix  Lake,  as  a  result  of  the  Government  dike  now 
•onstructed  at  that  point,  and  with  a  view  to  the  feasibility  of  conduct- 
ing the  waters  of  Willow  River  past  the  city  of  Hudson  into  the  navi- 
gable channel  of  the  lake,"  made  to  comply  with  provisions  of  the  river 
and  harbor  act  approved  September  19, 1890. 

Major  Jones  reports  that  the  city  of  Hudson  has  an  excellent  harbor 
and  that  the  proposition  to  create  a  new  channel  for  Willow  River  in 
order  to  improve  a  harbor  that  is  good  enough  already  is  unreasonable 
and  probably  very  expensive.  Basing  his  opinion  upon  the  facts  set 
forth  in  his  report,  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  En- 
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gineer,  Northwest  Division,  concurs  with  Major  Jones  that  this  harbor 
is  not  worthy  of  improvement  in  the  manner  designated  by  the  act; 
and  the  views  of  these  officers  meet  with  my  approval. 
Very  respectfully,  your  obedient  servant,    . 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Redfield  Proctor, 

Secretary  of  War. 


report  of  major  w.  a.  jones,  corps  of  engineers. 

United  States  Engineer  Office, 

St.  Paul,  Minn.,  February  10, 1891. 

General  :  I  have  the  honor  to  report  the  result  of  a  preliminary  ex- 
amination of  the  "harbor  at  Hudson,  Wis.,  with  a  view  to  prevent  the 
city  being  cut  off  from  the  navigable  channel  of  the  St.  Croix  Lake,  as 
a  result  of  the  Government  dike  now  constructed  at  that  point,  and 
with  a  view  to  the  feasibility  of  conducting  the  waters  of  Willow  River 
past  the  city  of  Hudson  into  the  navigable  channel  of  the  lake,"  as  pro- 
vided for  in  the  river  and  harbor  act  of  September  19, 1890. 

The  city  of  Hudson,  Wis.,  lies  upon  the  east  bank  of  the  lake  portion 
of  the  St.  Croix  River.  Willow  River,  a  small  stream,  empties  into  the 
lake  at  the  upper  end  of  the  city.  At  its  mouth  is  a  large  bar  with 
deep  water  above  and  below.  The  channel  of  the  St  Croix  River  passes 
around  the  bar  and  along  the  west  or  Minnesota  shore  of  the  lake. 

The  bar  may  have  been  formed  by  sediment  brought  down  Willow 
River  as  well  as  by  other  causes.  At  any  rate  the  bar  is  of  old  forma- 
tion, as  shown  by  the  fact  that  more  or  less  bowlders  are  found  on  it 
which  could  not  have  been  brought  down  by  the  action  of  Willow 
River. 

Furthermore,  Willow  River  has  for  many  years  past  been  improved 
for  water-power  purposes,  and  it  is  not  likely  that  sediment  in  any  great 
quantity  is  now  carried  through  the  mill  pond  to  be  deposited  on  the 
bar.  The  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railway  Company 
took  advantage  of  the  bar  to  cross  the  lake. 

I  inclose  herewith  two  maps*  of  the  harbor  of  Hudson,  one  the  result 
of  a  careful  survey  in  1879,  prior  to  the  construction  of  the  Government 
dike  referred  to  in  the  act,  and  the  other  from  a  survey  made  under  my 
direction  in  January,  1891.  These  fully  illustrate  the  situation,  and 
from  them  it  will  be  seen : 

(1)  That  the  city  of  Hudson  had  an  excellent  harbor  in  1879. 

(2)  That  she  has  to-day  an  excellent  harbor. 

(3)  That  there  has  been  no  material  change  in  the  said  harbor  since 
1879.  The  upper  end  of  the  Hudson  Harbor  has  a  soft  bottom.  The 
soundings  made  last  month  through  the  ice  are  probably  more  reliable 
than  those  made  for  the  survey  during  open  water  in  October,  1879. 
The  soundings  for  the  latter  were  made  from  a  rowboat,  on  time  and 
between  located  buoys.  The  sounder  could  not  have  had  time  to  care- 
fully feel  of  the  bottom  and  may  have  measured  mud  as  well  as  water. 
This  explanation  may  account  for  the  slight  difference  in  depth  exhib- 
ited by  the  surveys  for  the  upper  end  or  shoalest  part  of  the  harbor. 

(4)  That  the  proposition  to  create  a  new  channel  for  Willow  River  in 

•Not  reprinted. 
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order  to  improve  a  harbor  that  is  good  enough  already  is  unreasonable 
and  probably  very  expensive. 

Despite  the  fact  of  a  good  harbor  at  Hudson,  there  are  no  commercial 
statistics  to  report,  since  there,  has  been  no  material  commerce  in  recent 
times  that  I  am  aware  of.  These  are  the  reasons  which  induce  me  to 
state  that  the  harbor  of  Hudson  is  not,  in  my  judgment,  worthy  of  im- 
provement. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major,  Corp*  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Gol.  (>.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 

Detroit,  February  13, 1891. 
Respectfully  forwarded. 

Basing  my  opinion  upon  the  facts  set  forth  in  this  report,  I  concur 
with  Major  Jones  that  the  harbor  at  Hudson,  Wis.,  is  not  worthy  of 
improvement  by  the  General  Government  in  the  manner  outlined  in  the 
terms  of  the  act  of  September  19, 1890. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division. 


B  B  io. 


PRELIMINARY  EXAMINATION  OF  RED  RIVER  OF  THE  NORTH,  WITH  A 
VIEW  OF  IMPROVING  THE  NAVIGATION  OF  THE  SAME  BY  THE  CON- 
STRUCTION OF  A  LOCK  AND  DAM  AT  GOOSE  RAPIDS  IN  SAID  RIVER. 

[Printed  in  House  Ex.  Doc.  No.  202,  Fifty -first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  March  3,  1891. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  February  2:t,  1891,  from  Maj.  W.  A.  Jones,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  "Red  River  of  the  North, 
with  a  view  of  improving  the  navigation  of  the  same  by  the  construc- 
tion of  a  lock  and  dam  at  Goose  Rapids  in  said  river,"  made  to  comply 
with  provisions  of  the  river  and  harbor  act  approved  September  19, 
1890. 

Major  Jones  reports  that  it  is  perfectly  evident  that  a  lock  and  dam 
would  not  only  be  an  unnecessary  obstruction  in  the  navigation  of  the 
river,  but  that  it  would  be  an  unnecessary  expense,  and  therefore  in  his 
judgment  the  Red  River  of  the  North  at  Goose  Rapids  is  not  worthy  of 
improvement  by  means  of  a  lock  and  dam. 

Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer,  Northwest 
Division,  concurs  in  the  opinion  that  this  locality  is  not  worthy  of  hn- 
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provement  as  proposed  by  the  act;  and  the  views  of  these  officers  meet 
with  my  approval. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Kedfield  Proctor, 

Secretary  of  War. 


report  of  major  w.  a.  jones,  corps  of  engineers. 

United  States  Engineer  Office, 

St.  Paul,  Minn.}  February  23, 1891. 
General  :  In  compliance  with  the  requirements  of  the  act  of  Con- 
gress of  September  19, 1890, 1  have  the  honor  to  report  the  result  of  a 
preliminary  examination  of— 

Rod  River  of  the  North,  with  a  view  of  improving  the  navigation  of  the  same  by 
the  construction  of  a  lock  and  dam  at  Goose  Rapids  in  said  river. 

This  matter  has  been  examined  before,  as  follows: 

This  proposed  improvement  was  first  suggested  by  Major  Farquhar 
in  his  report  on  an  examination  and  survey  of  the  river,  dated  March 
4, 1874.  In  1877  the  same  officer  estimated  the  cost  at  $219,287.99,  and 
located  the  proposed  improvement  so  as  to  flow  out  about  4  miles  of  the 
worst  portion  of  the  rapids.  In  1881  and  1882  Congress  appropriated 
$50,000  for  this  work. 

In  the  fall  of  1882,  Maj.  C.  J.  Allen  suggested  locating  the  lock  and 
dam  at  Buifalo  Neck,  about  8.J  miles  below  Major  Farquhar's  site.  This 
would  necessitate  a  greater  lift,  but  would  flow  out  a  longer  reach  of 
the  rapids  and  reduce  the  dredging.  The  preliminary  estimate  of  cost 
was  placed  at  $240,992.85.  In  1883  a  survey  was  made  of  the  rapids,  a 
r.eport  on  which  was  submitted  January  21, 1884.  In  that  report  Major 
Allen  presented  the  cost  of  three  plans  for  improving  the  rapids  as 
follows: 

(1)  Locks  and  dams  at  Buffalo  Neck  and  Isabella  Island $476, 378. 49 

Dredging 4,750.00 

481,128.49 

(2)  Lock  and  dam  at  Buffalo  Neck 261,378.49 

Dredging 12,750.00 

274, 128. 49 

(3)  Dredging  the  bars  on  the  rapids  and  utilizing  the  dredged  material 

for  dams,  training  walls,  etc 30, 000.  0q 

The  officer  favored  the  third  plan  and  suggested  for  consideration  the 
advisability  of  rendering  the  appropriations  already  made  for  a  lock 
and  dam  available  for  dredging,  and  the  river  and  harbor  act  of  Con- 
gress approved  August  5, 1886,  authorized  such  expenditures  in  the 
following  words: 

Improving  Red  River  of  the  North,  Minnesota:  Continuing  improvement  from 
Breckenridge  to  the  northern  boundary  lino  of  tho  United  States,  including  dredg- 
ing, removal  of  snags  and  bowlders,  and  construction  of  wing  dams,  etc. :  and  the 
money  heretofore  appropriated  for  locks  and  dams  is  hereby  made  available  for  this 
purpose. 

The  balance  from  the  appropriations  for  lock  and  dam  was  accord- 
ingly transferred  tp  the  improvement  of  the  Ked  Eiver  of  the  North. 
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At  and  in  the  vicinity  of  Goose  Rapids  the  Bed  River  of  the  North 
runs  through  a  plain  of  soft  alluvium  underlaid  with  clay.  At  scatter- 
ing intervals  on  this  plain  occur  small  deposits  of  drift  in  the  shape  of 
small  bowlders,  cobblestones,  and  gravel,  composed  of  several  varieties 
of  crystalline  rocks  and  a  well-defined  fossiliferous  limestone.  At  Goose 
Rapids  the  river  cuts  through  a  number  of  these  deposits,  and  the  re- 
moval of  the  soft  material  has  left  the  drift  imbedded  in  the  clay  upon 
the  bottom  to  such  an  extent  as  to  prevent  further  cutting  of  the  clay, 
and  hence  at  low-water  stages  there  is  quite  an  increase  in  the  river 
slope. 

Ft.  per  mile. 
Average  slope  at  low  water  over  the  whole  reach  at  Goose  Rapids,  a  distance 

of  22  miles 1 

Greatest  slope  at  any  one  point  at  low  water  over  a  distance  of  .928  mile 4. 96 

,  Slope  of  Bed  River  over  a  distance  of  154  miles  above  and  below  Goose  Rapids 

and  including  same 0.54 

From  the  foregoing  it  is  perfectly  evident  that  a  lock  and  dam  would 
not  only  be  an  unnecessary  block  in  the  navigation  of  the  river,  but 
that  it  would  be  an  unnecessary  expense.  By  removing  the  drift  and 
clay  which  are  the  cause  of  the  obstruction  at  this  point  the  excessive 
slope  can  be  so  distributed  as  to  no  longer  prove  a  hindrance  to  naviga- 
tion. This  is  the  project  under  which  the  improvement  of  the  river  is 
now  being  conducted. 

I  have  therefore  to  report  that  in  my  judgment  the  Red  River  of  the 
North,  at  Goose  Eapids,  is  not  worthy  of  improvement  by  means  of  a 
lock  and  dam. 

COMMERCIAL  STATISTICS. 

[See  Annual  Report  for  fiscal  year  ending  June  30, 1890.] 

There  are  two  steamboat  lines  now  on  the  Red  River:  At  Fargo,  K.  Dak.,  the 
Grandin  Line;  one  steamer,  The  Grandin  f  220  tons,  with  4  barges,  2  of  300  tons,  1  of 
250  tons,  and  1  of  200  tons.  At  Grand  Forks,  the  Red  River  Transportation  Com- 
pany, 2  steamboats;  the  Plucky  36  tons,  and  the  JET.  TV.  Ateop,  157 tons,  with  10  barges; 
4  of  198  tons,  1  of  202  tons,  1  of  155  tons,  1  of  116  tons,  and  3  of  72  tons. 

Comparative  statement  of  freight  moved  by  steamboats  and  barges  during  the  past  11  years. 


Tons. 

1889 3,866 

1888 12,140 

1887 10,405 

1886 10,507 

1885 23,043 

1884 29,046 


Tone. 

1883 25,314 

1882 31,652 

1881 26,557 

1880 21,651 

1879 17,859 


Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major ,  Corps  of Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer*,  U.  8.  A. 
(Through  Ool.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

TJ.  S.  Engineer  Office, 
Detroit,  February  26, 1891. 
Eespectflilly  forwarded. 

I  concur  in  the  opinion  that  "  Red  River  of  the  North,  with  a  view  of 
improving  the  navigation  of  the  same  by  the  construction  of  a  lock  and 
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dam  at  Goose  Rapids,"  is  not  worthy  of  improvement  by  the  General 
Government. 

O.  M.  Pob, 
Colonel,  Corps  of  Engineers^ 
Division  Engineer,  Northwest  Division. 


B  B  ii. 


PRELIMINARY  EXAMINATION  OF  CREEL'S  BAY,  TOTTEN  BAY,  AND  MIN- 
NEWAUKEN  SHOALS,  IN  DEVIL  LAKE,  NORTH  DAKOTA,  WITH  AN 
ESTIMATE  OF  THE  COST  OF  IMPROVING  THE  SAME  BY  DREDGING  OR 
OTHERWISE,  SO  AS  TO  REESTABLISH  THE  NAVIGATION  OF  SAID 
LAKE. 

[Printed  in  House  Ex.  Doc.  No.  293,  Fifty-first  CongroM,  Moond  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  March  3,  1891. 
Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  February  24, 1891,  from  Maj.  W.  A.  Jones,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  Creel  Bay,  Totten  Bay, 
and  Minnewauken  Shoals,  in  Devil  Lakef  North  Dakota,  "  with  an  es- 
timate of  the  cost  of  improving  the  same  by  dredging  or  otherwise,  so 
as  to  reestablish  the  navigation  of  said  lake,"  made  to  comply  with 
provisions  of  the  river  and  harbor  act  approved  September  19, 1890. 

Both  Major  Jones  and  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division 
Engineer,  Northwest  Division,  report  that  in  their  opinion  these  locali- 
ties are  not  worthy  of  improvement  by  the  General  Government,  and  I 
concur  in  the  conclusions  reached  by  these  officers. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Kedfield  Proctor, 

Secretary  of  War. 


report  of  major  w.  a.  jones,  corps  of  engineers. 

United  States  Engineer  Office, 

St.  Paul,  Minn.,  February  24, 1891. 
General  :  I  have  the  honor  to  report  having  made  an  examination 
of  "Creel  Bay,  Totten  Bay,  and  Minnewauken  Shoals,  in  Devil  Lake, 
North  Dakota,  with  an  estimate  of  the  cost  of  improving  the  same  by 
dredging  or  otherwise,  -so  as  to  reestablish  the  navigation  of  said  lake." 
Devil  Lake  lies  wholly  within  the  State  of  North  Dakota,  and  its 
waters  have  no  communication  whatever  with  the  waters  of  any  other 
State.    It  can  not,  therefore,  be  classed  among  the  navigable  waters  of 
the  United  States,  and  hence  I  do  not  see  how  it  can  be  considered  as 
a  worthy  subject  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 
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[First  indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  February  26,  1891. 
Respectfully  forwarded. 

From  the  statements  hereto  attached  it  does  not  appear  that  either 
the  present  or  prospective  commerce  of  Devil  Lake  is  sufficient  to 
justify  the  very  considerable  cost  of  the  dredging  that  would  be  re- 
quired at  Creel  Bay,  Totten  Bay,  and  Minnewauken  Shoals,  to  obtain 
even  a  temporary  improvement. 

For  this  reason,  and  not  for  that  assigned  by  Major  Jones,  United 
States  Engineers,  I  am  of  opinion  that  the  localities  named  are  not 
worthy  of  improvement  by  the  General  Government. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division. 


COM M  KKC1AL   STATISTICS. 

Devil  Lake,  December  17, 1890. 

Whereat)  by  reason  of  the  recetiing  the  past  few  years  of  the  water  in  Devil  Lake, 
the  business  of  navigation  has  very  materially  decreased,  and  our  business  interests 
materially  suffer  thereby, 

Resolved,  That  it  is  the  sense  of  this  Chamber  of  Commerce  that  the  United  States 
Government  should,  by  a  system  of  dredging  or  otherwise,  seek  to  so  improve  the 
navigation  of  Devil  Lake  Bay  as  to  permit  the  steamers  to  land  at  their  former 
landing  place;  and  second,  to  inquire  into  the  feasibility  of  turning  Mouse  River 
into  Devil  Lake  by  means  of  a  canal  for  the  joint  purpose  of  increasing  the  volume 
of  waters  into  Devil  Lake,  and  for  irrigation  purposes  along  the  line  of  the  pro- 
posed canal;  third,  to  inquire  into  the  feasibility  of  turning  the  waters  of  the  Jiis- 
souri  River  into  the  Mouse  River  for  irrigation  and  navigation  purposes,  thence  by 
the  canal  into  Devil  Lake  for  a  storage  reservoir  of  surplus  water,  then  down  the 
Cheyenne  for  irrigation  purposes,  thenco  into  the  Red  River  of  the  North  for  improv- 
ing navigation  thereon.  We  believe  that  the  great  volume  of  water  which  flows 
from  the  Mouse  River  at  June  or  spring  floods  could  be  turned  into  Devil  Lake, 
and  would  restore  the  latter  to  its  former  height,  and  if  continued  on  to  the  Red 
River  would  make  that  stream  of  much  greater  commercial  importance,  and  would 
help  solve  the  irrigation  problem  for  the  farmers  along  the  course  of  these  streams. 

Resolved,  That  we  have  carefully  read  over  the  statement  submitted  by  Cant.  E.  E. 
Heermanto  Maj.  William  A.  Jones,  of  the  United  States  Engineering  Corps,  relative  to 
the  rainfall  and  lowering  of  the  lake,  and  the  consequent  decline  in  business,  and 
that  we  know  these  statements  are  true  in  every  particular,  and  earnestly  urge  some 
action  by  the  Government  to  improve  navigation  on  our  lake. 

A.  O.  Whipple, 

President. 
Jas.  V.  Brooke, 

Secretary. 


Devtl  Lake,  N.  Dak.,  December  15, 1890. 
Dear  Sir:  On  May  27,  of  1883,  the  first  steamer  in  running  operation,  the  steamer 
Arrow,  was  put  on  the  lake  at  expense  of  $5,800.  On  the  4th  of  July  of  the  same 
year  the  steamer  Minnie  H.  was  put  on  the  lake  at  a  cost  of  $32,000,  it  is  about  160 
tons  burden,  and  since  that  time  there  has  been  another  boat  put  on  at  an  expense 
of  about  $1,800.  The  first  two  boats  since  thir  first  launching  have  been  running 
continuously  from  opening  until  close  of  navigation  each  year,  but,  owing  to  the 
decline  in  business  since  1887,  they  have  been  run  at  a  great  loss.  Unless  there  is 
something  done  to  bring  the  boats  back  to  the  old  landing  at  Devil  Lake,  they 
must  be  abandoned,  much  to  the  inconvenience  of  the  public  at  large,  particularly 
that  of  the  farmer  residents  on  the  south  shore,  and  to  the  great  financial  loss  of  the 
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The  following  is  a  correct  record  of  the  freight  tonnage,  Heerman  line  of  steamers, 
Devil  Lake,  N.  Dak.,  for  the  years  1887  to  1890,  inclusive: 

In  1887  the  tonnage  aggregated  1,339^$  tons,  as  follows: 

Pounds. 

From  the  railroad 1,  635, 510 

Frank  Palmer,  Indian  trader,  and  miscellaneous  freight 114, 510 

Settlers'  supplies 100, 000 

Lime  and  lumber : 27, 600 

W.  S.  Peck,  post  trader,  and  miscellaneous  freight ~. . .        20, 500 

13,000  bushels  wheat ..'. 780, 000 

Total 2, 678, 120 

In  1888  the  business  fell  off  on  account  of  low  water,  and  not  more  than  800  tons  of 
freight  was  carried.  In  1889  the  freightage  did  not  exceed  600  tons,  and  in  1890  the  ton- 
nage fell  to  300  tons.  From  1883,  when  there  was  nothing  done  on  the  lake,  the 
freight  tonnage  and  passenger  traffic  steadily  and  rapidly  increased  each  successive 
season,  reaching  maximum  figures  1887,  as  above  set  forth.  Since  the  last-named 
date,  owing  almost  entirely  to  the  falling  of  the  lake,  the  decrease  in  tonnage  has 
been  even  more  marked  than  was  the  previous  ratio  of  increase,  declining  from  1,300 
tons  in  1887  to  300  tons  in  1890.  The  passenger  traffic  had  also  steadily  increased  in 
like  ratio  from  1883  to  1887,  reaching  its  maximum  figure  in  1887,  when,  in  the  ab- 
sence of  any  special  record  kept,  I  should  estimate  that  we  transported  fully  3,000 
passengers,  while  during  the  past  season  of  1890  we  have  not  carried  to  exceed  1,000 
passengers.  By  reason  of  the  low  stage  of  water  our  steamers  each  year  since  1887 
have  had  to  land  at  improvised  docks  each  season  farther  removed  from  the  city  of 
Devil  Lake  than  the  preceding  year,  so  that  now  freightage  and  passengers  must  be 
transported  by  wagons  and  stages  over  a  rough  road  around  the  bay,  a  circuitous 
route  of  over  3  miles,  to  the  present  landing.  ThiB  materially  adds  to  the  cost  of 
freight  transportation,  and  not  only  to  the  cost  but  very  greatly  to  the  discomfiture 
of  pleasure  tourists  and  the  business  public  generally.  Had  the  waters  not  receded 
it  is  an  apparent  fact  that  instead  of  decreasing  in  volume  the  business  of  navigation 
on  Devil  Lake  would  have  each  year  increased  in  a  ratio  similar  to  the  rapid  devel- 
opment of  the  tributary  country,  the  great  increase  of  population,  and  the  growing 
popularity  of  the  lake  as  a  summer  resort.  The  city  of  Devil  Lake  is  the  natural 
trade  and  financial  center  of  a  vast  tributary  region. 

I  respectfully  submit  herewith,  as  establishing  the  foregoing  facts,  a  few  brief  let- 
ters from  our  more  prominent  business  firms. 


Maj.  \V.  A.  Jones, 

Corps  of  Entjinecrs,  U.  S.  A. 


LETTER  OF  MR.   J.   E.   GALEHOUSE. 

Devil  Lakk,*N.  Dak.,  December  10, 1890. 

Dear  Sir:  Since  the  water  in  Devil  Lake  has  fallen  so  that  steamers  can  not 
land  within  about  3  miles  of  our  place,  the  travel  across  the  lake  has  greatly  dimin- 
ished, and  is  yearly  losing  its  attractiveness  as  a  summer  resort. 

If  the  bay  could  bo  dredged  so  as  to  let  steamers  land  near  our  town,  it  would  add 
largely  to  the  traffic  across  the  lake. 
Most  truly, 

J.  £.  G ALEHOUSE. 

Maj.  W.  A.  Jones, 

Corps  of  Engineers,  U.  S.  A. 


LETTER  OF  MR.   ED.  I.  P.   STAEDE. 

Devil  Lake,  N.  Dak.,  December  6, 1890. 
Dear  Sir:  I  am  pleased  to  address  you  in  the  matter  of  what  advantage  may  ac- 
crue to  our  business  interests  if  navigation  on  Devil  Lake  could  be  so  improved  as 
to  allow  steamers  to  land  near  our  city,  as  in  other  years,  for  I  consider  that  since  the 
water  fell  to  any  considerable  extent  in  the  lake  that  the  mercantile  business  in  this 
city'  has  steadily  decreased.  In  my  own  line  of  trade,  I  am  safe  in  estimating  that 
in  1887 — when  the  lake  business  reached  its  maximum  point — my  trade  from  the 
south  side  of  the  lake,  settlers  in  Benson,  Eddy,  and  even  more  remote  counties,  ag- 
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gregated  $10,000,  while  daring  the  past  farming  season  less  than  $500  has  come  from 
'  that  source.  In  earlier  years  the  farmers  could  come  in  the  steamer  whithin  a  few 
squares  of  our  city,  and  their  purchases  of  machinery  and  other  merchandise — often  of 
heavy  bulk — were  easily  loaded  on  to  the  boats  to  Fort  Totten,  where  their  own  teams 
were  in  waiting;  whereas  now  the  only  practicable  way  for  the  south-shore  settlers 
to  come  here  for  supplies  is  to  come  over  and  around  the  lake,  a  distance  from  50  to 
91  miles,  a  journey  so  tedious  and  expensive  that  with  very  few  exceptions  they  have 
discontinued  trading  here,  and  trade  at  their  small  trading  stations.  I  formerly  had 
a  large  business  along  the  Sheyenne  River  and  country  tributary  to  Minnewauken, 
whion  trade  has  all  disappeared  since  the  steamboats  ceased  to  make  their  regular 
trips.  I  consider  that  with  the  increased  population  of  the  country,  that  if  the  boats 
were  running  regularly  over  the  lake  and  could  land  at  the  old  dock,  I  would  have  a 
business  of  not  less  than  $2,500  annually  from  the  8heyenne  farmers  alone;  as  peo- 
ple would  naturally  come  here,  as  they  can  buy  for  less  money  and  have  bettor  stocks 
to  assort  from  than  they  can  find  at  any  of  their  interior  trading  points  over  the  lake. 
Very  respectfully,  yours, 

Ed.  I.  P.  Stakde. 
Maj.  W.  A.  Jones, 

Carps  of  Engineer;  U.  8.  A. 


LETTER  OF  ME88R8.  WARNER  A  CLEVELAND. 

Devil  Lake,  November  £5, 1890. 
Dear  Sir  :  In  reply  to  yours  of  recent  date  in  regard  to  our  present  trade  and  what 
it  formerly  was  when  the  steamers  came  to  the  docks  of  this  city,  would  say  that  it 
has  fallen  off  more  than  1.000  per  cent.  Our  trade  in  1885-'86-'87  was  large,  now  it 
is  small  in  comparison.  Taking  our  lumber,  coal,  and  machinery  which  used  to  run 
up  in  the  thousands  have  dropped  into  hundreds,  and  below  that  even.  We  know 
our  trade  would  increase  over  the  above  percentage  now  if  the  steamers  could  land 
at  our  docks. 

Respectfully,  yours, 

Warner  &  Cleveland. 
Capt.  E.  E.  Heerman. 


LETTER  OF  MESSRS.  C.   ft  L.  BUDDE. 

Devil  Lake,  N.  Dak.,  December  B,  1890. 

Dear  Sir:  Since  about  2  years  ago  the  water  in  Devil  Lake  has  receded  nearly 
out  of  the  bay  so  that  steamboats  land  so  far  away  from  our  town  that  it  has  dam- 
aged our  trade  considerably. 

I  came  here  in  the  spring  of  1883.  From  that  time  until  the  fall  of  1888,  when  the 
firm  of  C.  &  L.  Budde  dissolved,  we  had  considerable  trade  from  south  of  Devils 
Lake  and  from  along  the  Sheyenne  River.  Farmers  were  seen  every  day  in  our  town. 
I  think  and  believe  that  in  the  time  mentioned,  4  to  5  years,  when  boats  brought  us 
the  trade  to  our  dock  at  the  head  of  the  bay,  that  during  that  time  C.  &  L.  Budde 
sold  at  least  far  over  $75,000  worth  of  lumber,  machinery,  and  general  merchandise 
across  the  lake. 

Since  the  year  1888  there  is  so  large  a  falling?  off  from  the  trade  across  the  lake, 
which  is  mostly  due  to  the  low  water,  having  to  haul  goods  about  3  miles  to  the  near- 
est boat  landing,  also  the  same  trouble  in  landing  on  the  other  side  of  the  lake.  We 
wish  something  could  be  done  to  improve  navigation;  our  lake  filled  with  water 
again  would  benefit  our  country  and  people. 

Yours,  truly,  C.  &  L.  Budde. 

C.  Budde. 

Maj.  W.  A.  Jones, 

Corps  of  Engineers,  U.  8.  A. 


LETTER  OF  MR.  E.  J.  CHAMBERLIN. 


Devil  Lake,  N.  Dak.,  December  8, 1890. 
Dear  Sir:  In  the  matter  of  our  lake  and  the  proposed  dredging  of  bay,  J  notice 
that  in  the  years  when  boats  landed  in  the  town  we  had  a  business  of  $5,000  to  $7,000 
from  the  country  south  of  the  lake,  through  dealers  and  at  retail,  which  has  de- 
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creased  to  about  SO  to  35  per  cent,  of  former  amount,  and  from  no  other  cause  than 
the  inaccessibility  of  our  market  under  present  condition  of  the  water.  The  trade  of 
our  town  has  increased  generally  in  other  directions,  and  fallen  of  from  this  source. 
Devil  Lake  ia  and  always  has  been  the  commercial  center  of  this  whole  northwest 
country  from  natural  location  and  surroundings,  and  it  becomes'  an  unfortunate  mat- 
ter to  find  our  opportunities  diminish  from  a  cause  to  be  remedied,  but  not  by  our- 
selves alone.  Berne  the  only  sheet  of  water  of  any  magnitude  in  the  State,  if  made 
accessible,  we  will  find  ourselves  a  summer  resort  for  the  whole  State. 
Yours,  truly, 

E.  J.  Chamberlln. 
Maj.  W.  A.  Jones, 

Carpi  of  Engineers,  U.  8.  A. 


LETTISH  OP  MR.  F.  W.  COCKBURN. 

Devil  Lake,  N.  Dak.,  December  17, 1890. 
Dear  Sir:  I  would  say  in  regard  to  the  position  that  we  are  in  here  on  account  of 
low  water  in  our  bay  preventing  steamboat  navigation  to  the  city,  that  it  has  been 
and  will  be  a  great  detriment  to  us  unless  something  is  done.    To  myself  personally 
it  has  not  only  caused  me  a  great  deal  of  extra  cxpenso,  but  also  inconvenience.    I 
do  business  at  Fort  Totten  as  well  as  here.    While  the  steamboats  ran  up  to  the  city 
I  could  in  the  warmest  weather  run  my  meats  over  to  supply  Fort  Totten.    Now  I 
have  to  drive  my  stock  40  miles  and  keep  extra  help  at  the  fort. 
Hoping  something  will  be  done  to  help  us  out  of  this  difficulty, 
I  remain,  yours,  respectfully, 

F.  W.  Cockburn. 

Maj.  W.  A.  Jones. 

Corp*  of  Engineers,  U.  8.  A. 


LETTER  OF  MESSRS.  SOUTH  ft  KELLY. 

Devil  Lake,  N.  Dak.,  December  17, 1800. 
Dear  Sir:  In  regard  to  the  loss  in  trade  from  the  south  side  of  the  lake  since  the 
steamer  has  been  unable  to  get  up  to  the  dock,  we  can  say  that  we  formerly  sup- 
plied that  whole  country  with  hardware,  also  the  post  traders  at  Fort  Totten ;  but 
since  the  boat  has  had  to  land  4  or  5  miles  from  this  place  we  have  lost  all  the  trade 
we  had  on  tho  south  side  of  the  lake,  which  amounted  to  several  thousand  dollars 
a  year.  The  people  on  that  side  of  the  lake  would  trade  here  if  there  was  any  way 
they  could  get  over  here  and  get  their  goods  back  without  too  much  expense,  and  we 
would  have  had  no  difficulty  in  getting  their  trade  if  the  boat  could  land  at  the  dock. 
Respectfully, 

South  &  Kelly. 

Maj.  W.  A.  Jones, 

Corps  of  Engineers,  U.  8.  A. 
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PRELIMINARY  EXAMINATION  OF  MISSOURI  RIVER,  FROM  THE  OLD  MOUTH 
OF-THE  PLATTE  RIVER,  LITTLE  POINT,  TO  A  POINT  OPPOSITE  THE 
CITY  OF  LEAVENWORTH.  ALSO  OF  THE  RIVER  AT  THE  CITY  OF  WES- 
TON,  MISSOURI,  WITH  A  VIEW  OF  RETURNING  SAID  RIVER  TO  IT^ 
ANCIENT  CHANNEL,  AND  THE  BEST  PLAN  OF  ACCOMPLISHING  THE 
SAME. 


report  of  lieutenant-colonel  charles  r.  suter,  cosps  of  en- 
gineers, officer  in  charge. 

Missouri  Eiver  Commission, 

Office  of  the  President, 

St.  Louis,  Mo.,  April  29, 1891. 
General:  In  accordance  with  your  instructions  of  September  24, 
1890, 1  have  the  honor  to  forward  herewith  a  map  of  the  Missouri  Eiver 
from  Port  William,  Kans.,  to  Parkville,  Mo.,  which  covers  the  two  por- 
tions of  the  river  assigned  to  me  for  examination,  viz : 

Missouri  River,  from  the  old  mouth  of  the  Platte  River,  Little  Point,  to  a  point 
opposite  the  city  of  Leavenworth.  Also  of  the  river  at  the  city  of  Weston,  Mo., 
with  a  view  of  returning  said  river  to  its  ancient  channel,  and  the  best  plan  of  accom- 
plishing the  same. 

This  report  has  been  delayed  tiU  the  map  of  a  resurvey  of  the  Mis- 
souri Eiver,  made  last  fail,  became  available. 

Upon  the  inclosed  map  I  have  indicated  the  extent  and  general  char- 
acter of  the  work  needed  to  improve  the  river  thoroughly  over  the  des- 
ignated portion,  and  in  the  case  of  Weston  to  restore  the  old  channel 
past  the  town,  the  work  in  both  cases  conforming  to  the  practice  gen- 
erally followed  on  the  Missouri  River,  and  embracing  both  permeable 
dikes  for  contracting  and  fixing  the  channel  and  bank  revetments.  The 
proposed  lines  of  rectification  are  shown  by  broken  lines,  the  dikes  pro- 
posed by  solid  lines,  and  the  proposed  bank  revetments  by  the  letters 
R,  R1,  R*,  etc. 

The  estimated  costs  are  as  follows,  viz: 

(1)  Improving  Missouri  River  from  the  old  mouth  of  the  Little  Platte  River 

(about  1  mile  above  Parkville)  to  a  point  opposite  the  city  of  Leaven- 
worth   $800,000 

(2)  Improving  the  Missouri  River  at  the  city  of  Weston,  Mo.,  with  a  view 

to  returning  said  river  to  its  ancient  channel 384, 000 

With  regard  to  the  first  item  of  work  it  may  be  said  that  it  forms  a 
part  of  the  systematic  improvement  of  the  Missouri  River,  and  should 
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not  be  considered  apart  from  it.  There  would  be  no  advantage  con- 
ferred on  navigation  by  work  done  here  till  the  improvement  is  com- 
pleted to  Kansas  City.    No  boats  ran  above  Kansas  City  at  present. 

The  second  item  is  of  doubtful  utility  in  any  case,  and  would  be  a 
work  of  great  difficulty  and  expense.  At  present  there  is  no  naviga- 
tion here,  nor  prospect  of  any,  so  that  the  deprivation  of  its  river  land- 
ing is  not  likely  to  work  much  injury  to  the  town  of  Weston.  No  appro- 
priation is  recommended  in  either  case. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  Suter, 
Lieut.  Col.  of  Engineers, 
President  Missouri  River  Commission. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

[Second  indorsement.] 

Missouri  River  Commission, 

St.  Louis,  Mo.,  May  5,  1891. 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army, 
the  localities  named  are  not  considered  worthy  of  improvement. 

Chas.  R.  Suter, 
Lieut:  Col.  of  Engineers, 
President  Missouri  River  Commission* 
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IMPROVEMENT  OF  MISSOURI  RIVER  ABOVE  SIOUX  CITY,  IOWA,  AND  OP 
YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


REPORT  OF  CAPTAIN  CHARLES  F.POWELL,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Missouri  River  between  the  Great 
Falls,  Montana,  and  Sioux  City, 
Iowa. 


2,  Yellowstone    River, 
North  Dakota. 


Montana    and 


EXAMINATIONS  AND  SURVEYS. 


Tongue  River,  Montana,  with  a  view 
or  determining  the  practicability 
and  approximate  cost  of  straight- 
ening the  channel  of  said  river,  im- 
mediately west  of  Miles  City  and 
north  of  the  Northern  Pacific  Rail- 
road track. 

Yellowstone  River,  Montana,  from  its 


month  to  the  month  of  Tongue 
River. 
Missouri  River  between  Sioux  City, 
Iowa,  and  Fort  Benton,  Montana, 
including  the  part  of  the  river  from 
the  mouth  of  the  Bis  Sioux  River 
to  the  north  line  of  the  State  of 
South  Dakota. 


v      Engineer  Office,  United  States  Army, 

Sioux  City,  Iowa,  July  6, 1891. 
General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
river  improvements  in  my  charge  for  the  year  ending  June  30, 1891. 
Very  respectfully,  your  obedient  servant, 

Chas.  P.  Powell, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  8.  A. 
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DD  i. 

IMPROVEMENT    OF    MISSOURI    RIVER    BETWEEN    THE    GREAT   FALLS, 
MONTANA,  AND  SIOUX  CITY,  IOWA. 

This  work  had  been  under  the  control  of  the  Missouri  River  Commis- 
sion. In  compliance  with  orders,  I  received  charge  of  the  work  Novem- 
ber 29,  1890. 

The  project  of  improvement  then  in  force  consisted  in  contraction 
works  and  dredging  at  the  bars  on  the  rocky  river,  viz,  from  Fort 
Benton  to  Carroll,  Mont.,  about  108  miles.  A  detailed  survey  through- 
out the  whole  reach,  about  1,500  miles  long,  was  also  in  progress. 
Snagging  work  on  the  sandy  river,  that  from  Carroll  to  Sioux  City,  had 
been  recommended  but  not  commenced.  No  work  had  been  proposed 
from  Fort  Benton,  the  head  of  navigation,  to  the  foot  of  the  Great  Falls, 
about  40  miles. 

At  the  beginning  of  the  year  the  vessels  and  other  plant  belonging 
on  the  rocky  river  were  laid  up  from  want  of  funds,  having  been 
hauled  out  on  the  bank  at  the  end  of  the  previous  season ;  the  field 
work  of  the  triangulation  between  river  bluffs  had  been  completed.;  the 
primary  levels  carried  from  an  assumed  base  at  Fort  Benton  to  Trovers 
Point,  232  miles,  and  the  topography  and  hydrography  run  from  Ben- 
ton to  Coal  Banks,  which  part  of  the  survey  was  being  extended  by  a 
field  party.  This  party  closed  work  for  the  season  at  Wolf  Point,  Mon- 
tana, 382  miles  from  Benton,  and  also  set  and  ran  the  ordinary  levels 
to  permanent  benches  from  Trovers  to  Wolf  Point.  The  river  survey 
from  Benton  to  Coal  Banks  had  been  mapped  in  five  charts,  scale 
1:12000,  and  on  one  chart,  scale  1  inch  to  1  mile. 

During  the  year  and  since  November  computation  and  adjustment 
of  the  triangulation  were  completed  at  the  office  of  the  Missouri  River 
Commission,  with  some  aid  from  funds  in  my  hands.  The  other  field 
work  has  been  reduced  at  this  office,  and  two  series  of  maps  projected, 
one  of  preliminary  charts,  scale  2  inches  to  1  mile,  and  the  other  detail 
charts,  scale  1  inch  to  400  feet.  The  preliminary  charts,  8  in  number, 
from  Benton  to  Wolf  Point,  were  completed  in  pencil  5  charts  Nos.  1 
and  2  were  traced  and  blue  printed.  The  detail  charts,  63  in  number, 
and  covering  the  same  reach,  were  plotted  in  pencil  and  their  shore- 
lines and  contours  inked;  soundings,  elevations,  and  names  of  places 
were  printed  on  the  30  charts  from  Coal  Banks  to  Trovers  and  the  topo- 
graphical signs  on  the  first  7  of  this  set.  It  is  expected,  with  funds  in 
hand,  to  finish  the  two  series  of  maps  to  the  end  of  the  present  season** 
field  work  and  to  publish  the  detail  charts  by  photolithography,  reduc- 
ing the  scale  one-third;  below  the  mouth  of  the  Yellowstone  the  scale 
of  the  charts  is  to  be  1  inch  to  600  feet,  reducing  one-fourth  therefrom 
in  publication. 

It  is  also  expected  to  carry  this  season  the  last  of  the  field  work  to  a 
point  below  Bismarck,  K  Dak.  Two  large  hydrograplric  and  topo- 
graphic parties  were  ready  on  June  30  to  take  the  field,  one  commenc- 
ing at  Wolf  Point  and  the  other  aboiit  50  miles  below  Williston,  ST.  Dak. 
The  primary  levels  were  run  from  Trovers  to  Poplar,  and  rerun  from 
Coal  Banks  to  Trovers,  where  they  had  not  previously  been  duplicated 
and  where  there  seemed  to  be  need  of  a  checking  up. 

The  fleet  belonging  to  the  rocky  river  improvement  was  thoroughly 
repaired  and  launched;  the  dredge  boat  was  lengthened  to  decrease  its 
draft  and  more  powerful  steam  capstans  added;  new  capstans  were  also 
put  on  the  towboat  Josephine,  and  the  small  steamer  Little  Joe  length- 
ened; part  of  the  old  barges,  which  were  badly  worn  and  decayed  and 
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were  too  large,  were  broken  up,  and  good  parts,  with  new  material, 
worked  into  scows  of  more  convenient  size  and  draft. 

The  dams  at  Bakers  Bar,  Evans  Bar,  and  Fontanelle  Bar  were  con- 
siderably repaired  and  extended;  further  extension  is  required  at  Bakers 
Bar  and  rock  ballast  on  dams  of  the  Fontanelle  system;  after  doing 
that  it  is  expected,  with  funds  in  hand,  to  continue  the  repairs  to  pres- 
ent dams,  working  downstream,  and  to  build  new  works  for  contrac- 
tion of  water  way  and  for  holding  up  the  water  below  rapids,  and  to 
dredge  at  the  worst  places  as  far  as  Judith,  87  miles  from  Benton. 

To  carry  out  the  project  in  the  application  of  the  present  appropria- 
tion for  snagging,  etc.,  and  temporary  improvement  at  the  worst  bar 
channels  on  the  sandy  river,  a  fully  equipped  snag  boat  and  a  snag 
scow,  both  of  steel  hulls,  have  been  built,  aiul  will  be  ready  for  service 
in  a  few  weeks  and  as  soon  as  present  high  water  subsides.  The  boats 
are  to  work  principally  between  Sioux  City  and  Berthold,  aboutf  850 
miles  up  stream;  the  steamer  Josephine  is  to  be  further  fitted  for  pull- 
ing snags  and  removing  other  obstructions,  and  will  work  from  Carroll 
to  Berthold  as  soon  as  she  can  be  spared  from  the  rocky  river. 

Examinations  were  made  for  the  selection  of  sites  for  two  ice  harbors, 
contemplated  in  the  appropriation  act,  and  two  certain  places  recom- 
mended for  that  purpose.  It  is  proposed  to  improve  these  places  for 
the  harbors  as  may  be  ordered. 

The  proposed  application  of  the  appropriation  asked  for  1893  is  as  fol- 
lows: 

Completion  of  the  river  survey  and  publication  of  maps $74, 497 

Continuation  of  work  on  the  rocky  river 25, 000 

Operation  of  snag  boats  and  temporary  improvement  at  the  worst  bars  on 

the  sandy  river * 50, 000 

Rectification  of  the  river  at  and  noar  Pierre  and  Yankton,  8.  Dak 150, 000 

Total 299,497 

The  object  of  the  intended  work  at  Pierre  and  Yankton  is  to  reclaim 
the  steamboat  landings.  The  landing  at  Yankton  has  been  ruined  and 
the  one  at  Pierre  injured  by  a  shifting  of  the  channel  to  the  opposite 
side  and  a  consequent  extensive  filling  along  the  river  fronts  of  the 
towns.  The  works  would  be  useful  in  a  subsequent  permanent  im- 
provement of  the  river  channel;  in  any  plan  for  that  the  river  fronts  of 
the  more  important  towns  ought  to  be  controlling  elements  where  prac- 
ticable, as  it  is  in  the  cases  named. 

It  is  recommended  that  the  estimate  for  the  removal  of  snags,  wrecks, 
and  other  obstructions  and  for  temporary  improvement  at  the  shoalest 
channels  be  made  as  a  separate  appropriation,  and  in  order  that  the 
work  may  be  uninterrupted  that  the  appropriation  be  made  continuous, 
the  same  as  for  the  operation  of  snag  boats  and  dredge  boats  on  the 
Upper  Mississippi,  and  for  the  operation  of  snag  boats  on  the  Lower 
Mississippi  and  Ohio  Eivers,  as  provided  in  the  river  and  harbor  acts 
of  1888  and  1890. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $300, 000. 00 

June  30,  1891,  amount  expended  during  fiscal  year* 32, 103. 89 

July  1,  1891.  balance  unexpended 267,896.11 

July  1,  1891,  outstanding  liabilities $12,  459. 77 

July  1,  1891,  amount  covered  bv  uncomplete  I  contract:* 53,  057. 25 

65,517.02 

July  1,  1891,  balance  available 202, 379.00* 


*  Exclusive  of  expenditures  from  balances  in  hands  of  Missouri  River  Commission. 
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(Amount  (estimated)  required  for  completion  of  existing  project $299, 497. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jbstract  of  proposals  for  charter  of  light-draft  towhoaifor  improving  Missouri  River,  re- 
ceived and  opened  June  18,  1891,  by  Capt.  Chas.  F.  Powell,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


Name  of  steamer. 


Price  per 
day. 


Southern  Transportation  and  Lumber  Co.,  St.  Louis,  Mo 

E.  W.  Durant  and  E.  J.  Wheeler,  Stillwater,  Minn 

John  M.  Turner,  Mandan,  N.  Dak 

Isaac  P.  Baker,  Bismarck,  N.  Dak  * 

Grant  Marsh,  St.  Louis,  Mo . .  • 

V.  A.  Bigelow,  La  Ciosse,  Wis 

Scott  &  Wallace,  Paduoah,  Ky 

George  Hays,  St.  Paul,  Minn 


Little  Eagle,  No. 2... 

R.J.  Wheeler 

Abner  O'Neal 

Rosebud 

Batchelor 
R.  A.  S] 
Jessie 
Hiawatha.. 
Mike  Davis 


$56.00 

125.00 

53.50 

50.00 

80.00 
66.00 
100.00 
40.00 


*  At  rate  of  $1,350  per  month,  or  at  that  rate  per  day  if  delivered  above,  and  $5  per  day  additional  if 
delivered  below  Omaha,  Nebr.    Award  mado  to  Isaac  P.  Baker  for  steamer  Rotebud. 


REPORT  OF  MR.   H.   C.   GOULD,  ASSISTANT  ENGINEER. 

U.  S.  Steamer  Josephine,  June  £9, 1891. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  season's  operations  to 
June  30, 1891: 

Repairs  to  dams. — This  work  commenced  April  7  at  Fontanelle  Bar.  In  the  chute 
on  the  left  side  the  hank  had  been  cut  away,  taking  off  48  feet  of  the  outer  end  of 
dam  No.  4  and  in  places  the  top  of  the  dam  was  washed  out;  on  dam  No.  3  some 
brush  and  gravel  were  washed  off  the  top. 

The  washed  out  places  were  refilled  by  brush  fascines,  weighted  with  gravel  in 
sacks,  and  the  whole  length  covered  with  loose  gravel.  A  new  part  was  built  start- 
ing from  a  point  on  No.  4,  100  feet  from  the  bank  and  extending  to  near  the  end  of 
dam  No.  5.  This  nart  is  172  feet  long,  averages  2  feet  deep,  and  20  feet  wide  at  bot- 
tom; it  was  built  in  the  usual  manner,  viz,  laying  brush  fascines,  about  1  foot  in  di- 
ameter; staking  them  firmly  to  the  bottom  and  ballasting  with  gravel  in  sacks  and 
covering  the  whole  with  loose  gravel. 

The  following  material  and  labor  were  used : 

Stakes number  ..  158 

Fascines do 429 

Gravel sacks..  543 


Gravel yards..  368 

Labor days..  109 


At  dam  No.  1  was  a  deep  cut  around  outer  end  and  some  holes  were  washed 
through  the  dam.  A  new  piece  30  feet  long  was  built  from  near  outer  end  of  the  dam 
to  the  island  as  far  below  its  head  as  practicable;  about  10  feet  of  this  was  3  feet 
deep,  the  rest  averaging  1\  feet  deep.    The  holes  in  the  old  part  were  filled. 

Tnere  were  used  here : 


Stakes number..     40 

Poles do....     50 

Fascines do 170 


Gravel    sacks..     687 

Gravel yards..     203 

Labor days..       88 


At  dam  No.  2  a  deep  hole  had  been  worn  by  an  eddy-on  the  lower  side  at  upper  end; 
the  wearing  was  stopped  by  placing  200  sacks  gravel  in  and  around  the  hole,  requir- 
ing 21  days'  labor. 

On  May  4  the  dam-building  party  was  established  in  camp  at  Bakers  Bar.  The 
old  dam  here  was  considerably  washed  out  in  places  along  the  top.  The  end  at  main- 
land was  threatened  by  cuts  on  both  sides  and  at  the  island  end  a  wide  cut  had  been 
made.  A  very  strong  current  was  running  over  the  whole  dam.  The  high  gravel 
dike  thrown  up  by  the  dredge  in  1889  across  the  head  of  the  chute  had  been  nearly 
all  washed  away. 

Work  was  commenced  at  the  mainland  end;  mats  were  built  of  brush  fascines  and 
poles,  on  a  large  barge,  launched  from  the  barge,  and  sunk  along  the  dam  by  gravel 
in  sacks  and  by  rock.  The  barge  was  held  by  long  lines  reaching  up  the  stream  and 
was  moved  along  the  crest  of  the  dam  by  lines  from  capstans  on  each  end  of  the 
.  barge  to  the  mainland  and  island  respectively.  As  the  work  progressed,  180  feet  of 
the  outer  end  of  the  old  dam  was  washed  away  and  a  large  hole  was  cut  in  its  place 
for  about  120  feet;  the  part  of  the  old  dam  which  remained,  250  feet  long,  was  raised 
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4  feet  and  from  its  eod  new  work  was  put  in  for  400  feet,  extending  well  up  on  the 
island;  the  ends  were  thoroughly  protected. 

The  whole  work  was  well  ballasted  with  rook  brought  mostly  from  the  La  Barge 
Quarry,  55  miles  below.    There  were  used  on  this  dam : 

Poles number..      284     Rock yards.-    426 

Fascines do 941     Lath  yarn coils..        4f 

Gravel sacks..  8,324     Labor days..    632 

The  party  was  moved  to  Evans  Bar  June  25,  and  work  started  on  the  large  dam  there. 
The  dam  appears  to  be  in  good  condition,  none  of  it  being  washed  away,  but  the 
water  has  cut  around  both  ends.  It  is  proposed  to  join  one  end  to  the  main  bank  by 
substantial  new  work  and  extend  the  other  end  well  up  on  the  island,  requiring  about 
3  weeks  time. 

It  is  expected  that  this  will  complete  the  repairs  to  dams  above  the  Marias  River. 

Quarry  work. — A  dike  of  lava  rock  appears  in  the  hills  at  Senieur  Reach,  16  miles 
below  Benton. .  Some  rock  for  the  dams  had  been  taken  from  here  in  previous  sea- 
sons. It  appeared  that  sufficient  rock  could  be  obtained  to  justify  opening  it,  and  a 
hydraulic  sluicing  outfit  was  arranged  with  a  large  pump  and  material  on  hand ;  how- 
ever, on  being  developed  the  dike  reduced  in  thickness  from  5  feet  to  1  foot,  was 
found  to  be  mixed  with  much  hard  sand,  and  the  surrounding  material  proved  much 
harder  to  remove  than  was  expected,  so  the  place  was  abandoned.  A  trip  was  then 
made  by  the  Josephine  to  examine  the  ledges  about  20  miles  above  Benton.  These 
were  found  to  be  of  a  sandstone,  much  of  it  too  soft  for  use;  on  this  account,  and  as 
the  river  above  Benton  is  very  difficult  to  navigate  with  a  steamer  as  large  as  the 
Josephine,  owing  to  the  rapids  and  sharp  turns,  etc.,  it  was  decided  to  use  the  La  Barge 
Quarry,  where  rock  had  been  obtained  in  previous  seasons :  this  is  a  hard,  heavy, 
tough  lava  rock,  and  about  450  yards  were  already  quarried.  This  amount  was  nearly 
all  taken  by  June  15,  and  a  party  of  7  men  and  a  cook  was  left  there  in  camp  to  break 
up  the  bowlders;  this  party  was  gradually  increased  until  at  the  end  of  the  month  it ' 
had  15  mem 

The  following  list  shows  the  rock  handled,  where  obtained,  and  where  delivered: 


Number  yard*. 

Where  from. 

Where  delivered. 

23 

Senienr  Beach 

Bakers  Bar 

33 

20  miles  above  Benton 

Do. 

370 

La  Barffe 

Do. 

239     ....... 

.7.  do  f.. ..: :: 

150  (estimated) .... 

do 

(Loading  on  30th.) 

Very  respectfully,  your  obedient  servant, 

Capt.  Charles  F.  Powell, 

Corps  of  Engineers,  U.  8.  A. 


H.  C.  Gould. 


Table  of  distances  from  River  Survey. 


W 

Places. 


Midway 
between 
banks. 


Places. 


Midway 
between 
banks. 


Fort  Benton  Bridge 

Rowo  Landing 

Marias  River 

Coal  Banks 

Sandy  Creek 

\  Hay«tack  Butte 

Eagle  Creek 

La  Barge  Rock 

Castle  Rock 

Eagle  Rock 

Cathedral  Rock 

Hole  in  the  Wall 

Steamboat  Rock 

Dark  Butte 

Pablos  Rapids 

Arrow  River 

Drowned  Man  Rapids  . 

Jndith  River 

Judith  Post-office 

Holmes  Rapids 

Gallatin  Rapids 

Dauphin  Rapids , 

Lone  Pine  Rapids 


Mile*. 
0.0 
11.8 
21.0 
40.5 
45.5 
50.0 
54.7 
55.0 
56.0 
58.5 
61.0 
6.1.0 
U8.1  | 
09.1 
72.1 
76.7 
84.0 
86.6 
87.2 
00.8 
95.9 
101.0 
108. 2 
I 


Birds  Rapids 

Sturgeon  Island 

Cow  Island  Landing 

Head  of  Grand  Island 

Head  of  Two  Calf  Island. . . . 

Rocky  Poin  t 

Carroll 

Head  of  Rynns  Island   

Hawley  Island  Cnt-oif 

Mouth' of  Musselshell  River. 

Headot  Elk  Island 

Trover  Point 

Buffalo  Shoals 

Round  Butte 

Hell  Creek 

Little  Dry  Creek 

Fort  Peck 

Dry  Fork 

Galpfti  Station 

Mouth  of  Milk  River 

Mouth  of  Elk  River 

*Wolf  Point  Agency 


•Distance  by  steamboat  channel  is  394. 9  miles. 


Miles. 
113.7 
117.9 
120,8 
138.2 
142.9 
162.2 
168.4 
175.0 
185.0 
204.4 
223. 1 
231. 8 
245.1 
262.3 
274.6 
295.4 
318.9 
321.5 
327.2 
337.6 
367.1 
382.5 
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COMMERCIAL  STATISTICS. 

Three  boats  of  from  2|  to  3  feet  draft  when  loaded,  arc  rnnning  on  the  river, 
engaged  mostly  in  carrying  merchandine  and  supplies  from  Sioux  City,  Pierre,  and 
Bismarck  to  the  military  posts  and  Indian  agencies  from  Sioux  City  to  Berthold,  N. 
Dak.,  and  to  Judith  and  Fort  Benton,  Mont.,  and  in  collecting  grain,  wool,  pota- 
toes, hides,  bones,  etc.,  for  delivery  at  railroad  landings,  and  in  carrying  passengers 
and  live  stock. 

Some  of  the  small  ferry  boats,  it  is  believed,  occasionally  carry  loads  for  short  dis- 
tances off  their  ferry  routes,  but  of  which  only  part  record  is  available. 

There  is  no  article  of  heavy  traffic  largely  transported.  A  little  prospect  exists 
that  ores  from  the  part  of  Montana  south' of  the  river  and  tributary  to  it  may  be 
carried  on  boats  to  Kansas  City.  The  lignite  coal  of  North  Dakota,  veins  of  which 
crop  out  on  the  river  above  Bismarck,  may  in  the  future  be  carried  by  boats  to  the 
towns  below  Bismarck.  The  river  bottoms  are  fertile  and  when  settled  and  farmed 
will  doubtless  cause  an  active  traffic  on  the  river  between  railroad  points.  There 
are  works  at  Yankton  producing  a  Portland  cement  whose  tests  are  equal  to  those 
of  English  and  German  Portland  cements.  The  material  for  the  Yankton  cement, 
chalk-stone,  and  clay  abound  in  large  quantities  and  are  said  to  show  at  places  on 
the  river  above  and  below  Yankton ;  the  chalk  certainly  crops  out  from  the  river 
bluffs,  and  it  seems  that  the  cement  industry,  at  least  at  Yaukton,  should  be  exten- 
sive, and  the  cement  shipped  down  the  river  to  Sioux  City,  Omaha,  and  other  cities. 

Tho  tonnage  amounts  tabulated  below  do  not  include  ferriage  business: 


River  tonnage  between  Sioux  City  and  Bismarck. 


1887 


Tons. 


6, 


1888 6,075 

1889 16,622 


Between  Bismarck  and  Fort  Benton. 


1887 
1888 
1889 


Tons. 
7,897 
6,820 
2,102 


Birer  traffic  for  1800. 


•Military  and  Indian  supplies,  merchandise,  graiii. 
t  Grain,  merchandise,  flour,  feed,  lumber. 
♦  Merchandise,  wool,  ore. 


|  Package     pnftlIAn 

!  and  bulk     ll^P' 

freight.         S61*' 


1  Tons.  Ko. 

Sioux  City  to  Bismarck '       *9, 735  '  4, 322 

Bismarck  to  Fort  Buford t2, 467  [  184 

Fort  Buford  to  Fort  Benton J1.124  62 


Live, 
stock. 


Head. 
2,974 
43 
43 


D  D  2. 


IMPROVEMENT    OF  YELLOWSTONE   RIVER,  MONTANA  AND  NORTH    DA- 
KOTA. 


This  work  was  transferred  to  me  by  Maj.  W.  A.  Jones,  Corps  of  En- 
gineers, October  17,  1890.  - 

!No  operations  were  conducted  during  the  year,  except  a  preliminary 
examination  required  by  a  provision  in  the  act  of  September  19,  1890, 

The  project  of  improvement  is  suspended  iu  order  that  the  whole 
matter  might  be  reported  to  Congress,  and  for  reasons  given  in  Appen- 
dix X  2  to  the  Annual  Report  of  1887,  by  Capt.  C.  B.  Sears,  Corps  01 
Engineers. 

The  appropriation  asked  for  1893  is  for  procuring  a  plant  for  dredg 
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ing  and  sluicing  at  the  bars  on  the  river  below  Glendive,  to  be  used 
whenever  steamboating  on  the  river  shall  be  resumed,  as  it  is  likely  to 
be  any  year. 

Money  statement. 

July  1,  1890,  balance  unexpended $11, 926. 45 

June  30, 1891,  amount  expended  during  fiscal  year ; •    160. 25 

July  1,  1891,  balance  unexpended 11, 766. 20 

July  1,  1891,  outstanding  liabilities .71 

July  1,  1891,  balance  available ^ .....  11,765.49 

{Amount  (estimated)  required  for  completion  of  existing  project 106, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  emling  June  30, 1893  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

There  is  no  steamboating  on  the  river;  a  brisk  traffic  formerly  existed,  which 
ceased  in  1885  after  the  Northern  Pacific  Railroad  penetrated  Montana.  Below 
Glendive  there  is  no  railroad  in  the  Yellowstone  Valley,  and  no  prospect  of  there 
being  any.  Prospects  exist  for  competing  rail  lines  to  reach  Bismarck  or  Berthold 
from  the  east  and  which  would  probably  use  the  rivers  above  for  feeders.  Without 
boating  on  the  Yellowstone  below  Glendive,  transportation  here  means  a  wagon 
haul  to  and  from  Glendive,  or  to  and  from  a  point  on  the  Great  Northern  road  and 
ferriage  across  the  Missouri  River.  This  railroad,  coming  from  tbe  east,  strikes  the 
Missouri  on  its  north  side  at  Williston,  N.  Dak.,  about  40  miles  below  the  mouth  of 
the  Yellowstone,  and  again  at  Fort  Buford,  about  opposite  the  mouth.  It  appears 
that  there  should,  naturally,  be  local  boating  between  Glendive  and  a  Missouri 
River  point  to  the  Great  Northern  road,  and  perhaps  also  some  river  point  further 
downstream,  as  Berthold  or  Bismarck,  where  a  rail  line  from  the  east  may  terminate. 

There  is  a  line  of  settlements  along  the  river  from  its  mouth  up,  and  a  stage  and 
mail  road  from  Buford  to  Glendive. 

The  area  of  land  below  Glendive  and  between  bluffs  is  about  200  square  miles,  of 
•which  some  two-thirds  is  bottom  and  the  remainder  first  bench  land.  The  June 
river  rise  rarely  covers  the  bottoms,  but  at  places  they  are  frequently  submerged 
during  spring  breakups  by  back  water  from  ice  gorges. 

Vegetation  on  bottom  and  bench  lands  is  proline  until  about  the  end  of  June,  when 
the  dry  months  commence.  Without  rain  or  irrigation  farming  is  out  of  the  ques- 
tion. The  hot  sun  of  July  and  August  while  damaging  vegetation  cures  the  luxur- 
iant grass,  making  nutritious  food  for  stock.  Grazing  is  therefore  the  present  prin- 
cipal industry,  one  product  of  which,  wool,  can  advantageously  be  carried  by  boat. 
Lignite  coal  crops  out  in  about  4  and  5  feet  veins  in  the  river  banks,  and  pieces  of 
coal  as  large  as  barrels  and  hogsheads  have  been  seen  on  the  bars  or  along  the 
shores.    The  coal  is  apparently  as  good  as  that  mined  in  eastern  Montana  or  Dakota. 


D  D3. 

PRELIMINARY  EXAMINATION  OF  TONGUE  RIVER,  MONTANA,  WITH  A 
VIEW  OF  DETERMINING  THE  PRACTICABILITY  AND  APPROXIMATE 
COST  OF  STRAIGHTENING  THE  CHANNEL  OF  SAID  RIVER  IMMEDI- 
ATELY WEST  OF  MILES  CITY  AND  NORTH  OF  THE  NORTHERN  PACIFIC 
RAILROAD  TRACK. 

[Printed  in  House  Ex.  Doc.  No.  118,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  23, 1890. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  December  9, 1890,  by  Capt.  Charles  F.  Powell,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  "Tongue  River,  Mon- 
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tana,  with  a  view  of  determining  the  practicability  and  approximate 
cost  of  straightening  the  channel  of  said  river  immediately  west  of  Miles 
City  and  north  of  the  Northern  Pacific  Railroad  track,"  made  to  com- 
ply with  requirements  of  the  river  and  harbor  act  approved  September 
19, 1890. 

It  is  the  opinion  of  Captain  Powell  and  of  the  Division  Engineer, 
Col.  O.  M.  Poe,  Corps  of  Engineers,  that  the  locality  is  not  worthy  of 
improvement,  in  which  opinion  I  concur. 

Very  respectfully,  your  obedient  servant, 

#  Thos.  Lincoln  Casey, 

Brig.  6en.7  Chief  of  Engineers. 
Hon.  Redfebld  Proctor, 

Secretary  of  War. 


REPORT  OF  CAPTAIN  CHARLES  F.  POWELL,  CORPS  OF  ENGINEERS. 

Bismarck,  ST.  Dak.,  December  9, 1890. 

General  :  I  have  the  honor  to  report,  from  a  preliminary  examina- 
tion which  I  made,  that  "Tongue  River,  Montana,  with  a  view  of  de- 
termining the  practicability  and  approximate  cost  of  straightening  the 
channel  of  said  river  immediately  west  of  Miles  City  and  north  of  the 
Northern  Pacific  Railroad  track,"  is  not,  in  my  opinion,  worthy  of  im- 
provement. 

The  river  is  not  navigated,  and  there  is  no  present  prospect  of  its 
being  navigated.  It  empties  into  the  Yellowstone  River  near  Miles 
City  and  about  80  miles  above  Glendive,  Mont.  An  existing  project 
for  the  improvement  of  the  Yellowstone  from  Glendive  to  its  mouth 
is  suspended.  The  Yellowstone,  before  its  valley  was  penetrated  by 
the  Northern  Pacific  Railroad,  was  navigated  to  above  the  Tongue 
River;  there  has  been  no  steamboating  on  the  Yellowstone  since  1882. 

The  difficulty  at  Miles  City  is  that  Tongue  River  north  of  the  railroad 
track  is  cutting  its  bank  in  an  already  deep  bend  on  the  side  of  the 
municipality,  and  its  continuance  will  seriously  endanger  private  prop- 
erty, as  it  already  does  a  small  tract  controlled  by  the  city;  the  river 
forms  the  eastern  boundary  of  the  Fort  Keogh  military  reservation, 
and  the  citizens  desire  that  a  cut-off  be  made  on  the  reservation  side. 

The  Government  has  a  right  of  way  over  the  small  tract  referred  to, 
and  maintains  a  ferry  across  the  river  at  that  point  for  the  use  of  Fort 
Keogh.  A  stoppage  of  the  bank  cutting  would  render  unnecessary  a 
shifting  of  the  ferry  anchorages  and  road  making  up  a  15  or  20  foot  bank 
from  time  to  time;  the  prevention  of  this  small  work  is  the  only  public 
convenience  which  would  be  subserved  by  the  stoppage  of  the  bank 
cutting  and  river  shifting. 

Appended  is  a  letter  from  Colonel  Swaine,  commanding  Fort  Keogh, 
in  answer  to  an  inquiry  from  me  in  this  connection. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer,  North- 
west Division.) 
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[lint  indorsement.] 

XJ.  S.  Engineer  Office, 
Detroit,  December  19, 1890. 

Eespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  Captain  Powell  as  herein  expressed,  that 
the  channel  of  Tongue  River,  Montana,  immediately  west  of  Miles  Oily 
and  north  of  the  northern  Pacific  Railroad  track,  is  not  worthy  of  im- 
provement by  the  General  Government. 

O.  M.  Poe, 
t      Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division, 


LETTER  FROM  COLONEL  P.  T.  SWAINS. 

Fort  Keogh,  Mont.,  October  19, 1890. 
Sir:  In  reply  to  your  favor  of  the  15th  instant  I  have  the  honor  to  inform  you  that 
neither  the  straightening  of  the  Tongue  River  channel  nor  the  improvement  for  navi- 
gation of  the  Yellowstone  would  be  beneficial  to  the  transportation  or  other  facilities 
of  the  post. 

I  presume  the  work  proposed  on  Tongue  River  is  in  the  interest  of  the  town  of 
Miles  City,  as  the  bank  on  that  side  of  the  stream  is  gradually  washing,  and  I  have 
understood  the  subject  was  brought  to  the  attention  of  the  proper  authorities  in 
Congress  or  in  the  bureaus  in  Washington  by  the  Congressional  delegation  represent- 
ing this  State. 

Very  respectfully,  your  obedient  servant, 

P.  T.  Swaine, 
Colonel,  Twenty-second  Infantry,  Commanding. 
Capt.  Chas.  F.  Powell, 

Corps  of  Engineer*,  U.  S.  A. 


DD4. 


PRELIMINARY  EXAMINATION  OF  YELLOWSTONE  RIVER,  MONTANA,  FROM 
ITS  MOUTH  TO  THE  MOUTH  OF  TONGUE  RIVER. 

Engineer  Office,  U.  S.  Army, 

St.  Louis,  Mo.,  March  25, 1891. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  made  by  me  of  the  Yellowstone  River,  Montana, 
from  its  mouth  to  the  mouth  of  Tongue  River: 

The  length  of  river  named,  at  the  upper  end  of  which  Miles  City  is 
situated,  is  187  miles.  Glendive  is  about  half  way,  or  98  miles  from  the 
Yellowstone  mouth.  The  mouth  of  the  Big  Horn,  the  principal  tribu- 
tary of  the  Yellowstone,  is  106  miles  above  the  mouth  of  Tongue  River. 

From  about  1876  to  1881,  and  especially  during  the  building  of  the 
Northern  Pacific  road  in  Montana,  there  was  a  brisk  navigation  on  the 
Yellowstone;  steamers  have  frequently  ascended  the  Big  Horn  to  Fort 
Custer,  40  miles,  and  a  boat  has  gone  up  the  Yellowstone  to  near  the 
present  town  of  Billings,  or  about  50  miles  above  the  Big  Horn.  Two 
steamers  went  up  the  Yellowstone  in  1882;  there  has  been  no  naviga- 
tion on  the  river  since. 

The  river  was  surveyed  in  1878  and  1879  from  Junction  City,  5  miles 
above  the  Big  Horn,  to  Diamond  island,  about  57  miles  below  Glen- 
dive, $19,000  having  been  appropriated  therefor.    Work  of  improve- 
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ment,  consisting  of  rock  removal  and  building  of  dams  and  shoie  pro- 
tection, was  commenced  in  1879  and  continued  to  1885;  it  was  confined 
at  first  to  the  reach  between  Miles  City  and  Glendive  under  a  project  to 
improve  the  low-water  channel  for  light-draft  navigation  up  to  Miles 
City;  part  of  the  1881  work  and  subsequent  work  were  below  Glendive, 
tq  which  reach  the  project  has  been  thereafter  limited;  in  1883  the  sur- 
vey was  extended  from  Diamond  Island  to  the  mouth. 

Upon  an  explanation  of  thB  inadequacy  of  available  funds  and  rec- 
ommendations of  the  engineer  in  charge,  summarized  in  his  annual 
report  of  1887,  the  Chief  of  Engineers  directed  in  July,  1887 : 

(1)  That  no  construction  work  on  the  Yellowstone  River  be  undertaken  this 
season. 

(2)  That  the  present  plant  be  put  in  repair,  just  sufficient  to  move  it  to  the  mouth 
of  the  Yellowstone,  and  add  it  to  that  of  the  Upper  Missouri  River,  and  to  preserve 
it  in  storage  until  next  season,  awaiting  the  next  season  or  further  action  of  Con- 
gress. 

Congress  has  not  made  any  appropriation  since  nor  taken  any  action 
other  than  to  require  the  present  examination.  The  project  therefore 
remains  suspended.  In  the  mean  time  the  working  plant  has  been 
transferred  to  the  Upper  Missouri  Eiver  improvement. 

The  work  done  was  beneficial  in  deepening  the  channel  and  other- 
wise improving  the  navigation;  that  of  the  rock -removal  part  remains; 
the  contraction  and  bank-protection  works  have  been  much  damaged 
by  ice  and  from  other  causes  and  are  now  generally  in  bad  condition. 

The  total  appropriation  for  the  Yellowstone  improvement,  1879  to 
1886,  is  $118,750,  from  which  amount  the  expenses  of  the  1883  survey 
were  paid;  the  available  balance  remaining  is  $11,766.20. 

I  have  to  report  that  the  Yellowstone  above  Glendive  is  not  worthy 
of  improvement,  but  that  the  part  from  Glendive  to  the  mouth  is  worthy 
of  improvement,  and  for  the  reason  that  there  is  no  prospective  river 
commerce  for  the  upper  part  named,  while  there  is  a  prospect  for  river 
traffic  below  Glendive.  The  North  Pacific  Eailroad  going  west  from 
the  Missouri  on  a  direct  line  strikes  the  Yellowstone  at  Glendive  and 
closely  follows  it  to  beyond  the  head  of  navigation.  From  Glendive  the 
river  flows  northeast  and  away  from  the  railroad. 

The  much  longer  river  route  has  not  competed  against  the  more 
direct  and  through  rail  line,  and  I  have  not  been  able  to  learn  of  any 
prospective  traffic  which  would  probably  support  boating  on  an  im- 
proved river  as  against  a  railroad.  The  future  rail  tariff  is  likely  to  be 
reduced,  while  the  small  volume  of  water  at  low  stage,  which  is  a  diffi- 
culty to  present  navigation,  especially  on  the  upper  part  of  the  Yellow- 
stone, will  probably  be  diminished  from  irrigation  ditches  and  land 
clearing  and  cultivation,  and  the  difficulty  thereby  increased. 

Below  Glendive  there  is  no  railroad  in  the  Yellowstone  Valley,  and 
as  far  as  I  can  see  now  no  prospect  of  there  being  any;  without  boat- 
ing, transportation  here  means  a  wagon  haul  to  and  from  Glendive  or 
to  and  from  a  point  on  the  Great  Northern  road  and  ferriage  across  the 
Missouri  River.  This  railroad,  coming  from  the  east,-strikes  the  Mis- 
souri on  its  north  side  at  Williston,  N.  Dak.,  about  40  miles  below  the 
mouth  of  the  Yellowstone  and  again  at  Fort  Buford,  about  opposite  the 
mouth.  It  appears  that  there  should  naturally  be  local  boating  between 
Glendive  and  a  Missouri  River  point  of  the  Great  Northern  road,  and 
perhaps  also  some  river  point  farther  downstream,  as  Berthold  or  Bis- 
marck, where  a  rail  line  from  the  east  may  terminate. 

There  is  a  line  of  settlement  along  the  river  from  its  mouth  up,  and  a 
stage  and  mail  road  from  Buford  to  Glendive, 
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The  area  of  land  below  Glendive  and  between  bluffs  is  about  200 
square  miles,  of  which  some  two-thirds  is  bottom  and  the  remainder 
first  bench  land.  The  June  river  rise  rarely  covers  the  bottoms,  but  at 
places  they  are  frequently  submerged  during  spring  break-ups  by  back 
water  from  ice  gorges. 

Vegetation  on  bottom  and  bench  lands  is  prolific  until  about  the  end 
of  June,  when  the  dry  months  commence.  Without  rain  or  irrigation 
farming  is  out  of  the  question.  The  hot  sun  of  July  and  August  while 
damaging  vegetation  cures  the  luxuriant  grass,  making  nutritious 
food  for  stock.  Grazing  is  therefore  the  present  principal  industry,  one 
product  of  which,  wool,  can  advantageously  be  carried  by  boat.  Lig- 
nite coal  crops  out  in  about  4  and  5  feet  veins  in  the  river  banks, 
and  pieces  of  coal  as  large  as  barrels  and  hogsheads  have  been  seen  on 
the  bars  or  along  the  shores.  The  coal  is  apparently  as  good  as  that 
mined  in  eastern  Montana  or  Dakota. 

The  average  slope  of  the  river  below  Glendive  is  2£  feet  per  mile, 
commencing  with  a  3-foot  slope  and  ending  with  one  of  2  feet.  From 
Glendive  to  Diamond  Island  the  river  is  gravelly;  from  Diamond  Island 
to  the  mouth  it  is  sandy.  These  two  reaches  are  similar  in  character 
and  degree  of  navigability,  except  that  their  islands  and  sloughs  are 
more  numerous  and  the  ice  gorges  more  damaging,  to  the  reaches  of  the 
Missouri  Eiver  from  Cow  Island  to  Carroll  and  from  Carroll  to  Buford. 
The  approved  project  on  the  Missouri  above  Carroll  to  beyond  Cow 
Island,  now  under  execution,  consists  of  closing  and  wing-dams  and 
dredging.  Below  Carroll  no  project  has  been  proposed,  other  thah% 
snagging,  although  it  has  been  recommended  that  dredging  would  be 
useful  for  some  distance  from  Carroll. 

The  plan  of  improvement  for  the  Yellowstone  below  Glendive  to  give 
a  good  3  feet  low-water  channel  should  be  closing  dams  where  the  river 
is  divided  at  shoals,  protection  at  cutting  banks,  and  dredging  at  the 
gravel  bars,  near  and  above  Diamond  Island,  and  steamboat  sluicing 
at  bars  on  the  sandy  river.  The  dams,  if  maintained,  and  the  dredging 
will  give  a  fairly  permanent  channel.  The  sluicing  will  generally  need 
to  be  repeated  yearly. 

The  estimate  of  cost  of  this  plan,  derived  from  the'  survey  maps  and 
costs  of  past  work  of  building  of  dams  at  the  locality  and  from  other 
sources,  is — 

20,700  feet  of  closing  dams,  at  $7.50 $155,250 

16,200  feet  of  revetment  bank,  at  $5 81,000 

Plant  therefor 15,000 

Plant  for  dredging  and  sluicing 30, 000 

281, 250 

and  after  the  first  year  for  annual  maintenance  of  works  and  the  sandy 
river  channel  $30,000. 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
^Northwest  Division.) 
ENG  01 111 
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[First  indorsement.] 

U.  S.  Engineer  Office, 

Detroit,  Mich.,  March  28, 1891. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  herein  expressed,  that  above  Glendive  the 
Yellowstone  River,  Montana,  is  not  worthy  of  improvement  by  the 
General  Government.  Whetner  it  is  worthy  of  such  improvement  be- 
tween Glendive  and  its  mouth,  98  miles  below,  depends  upon  the  prob- 
able relations  between  the  cost  and  the  benefits.  If  a  probable  expen- 
diture of  $281,250  in  fitst  improving  the  river,  and  a  subsequent  annual 
expenditure  of  $30,000  for  maintaining  the  improvement^  be  a  fair  esti- 
mate (and  I  have  no  reason  to  doubt  it),  then,  in  my  opinion,  based  upon 
the  statement  of  the  commerce  as  given  by  the  Glendive  committee,  the 
present  commerce,  or  that  probable  in  the  near  future,  is  insufficient  to 
justify  the  improvement  of  any  portion  of  Yellowstone  Eiver  by  the 
General  Government  at  this  time.  I  will  be  prepared  to  modify  this 
opinion  whenever  the  conditions  may  seem  to  warrant  it 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 

Bvt  Brig.  Gen.,  U.  8.  A., 
Division  Engineer,  Northwest  Division. 


6TATEMENT  OF  GLENDIVE  COMMITTEE. 

Glendive,  Mont.  ,  December  16, 1890. 
Deae  Sir:  In  reply  to  your  favor  of  December  14,  we  would  respectfully  say  that 
the  advantages  to  the  citizens  and  merchants  of  this  county  would  do  innumerable  if 
we  could  navigate  the  Yellowstone  River.  In  the  years  1881  and  1882?  when  boats 
were  running  on  the  Yellowstone,  the  rates  of  freight  from  St.  Paul,  Minn.,  to  Glen- 
dive, Mont.,  were  reduced  from  $2.50  for  first-class  freight,  to  $1.10  for  unclassi- 
fied freight,  which  rate  was  maintained  for  two  years. 

With  such  competition  all  merchants  and  their  patrons  would  be  greatly  benefited 
in  shipping  in  goods,  which  amounted  during  the  past  year  to  over  300  cars,  regard- 
less of  numerous  small  shipments.  There  were  shipped  from  this  county  this  past 
season  1,000,000  pounds  of  wool,  580  cars  of  cattle,  and  200  cars  of  sheep. 

There  are  several  settlements  along  the  Yellowstone  between  Glendive  and  Fort 
Buford  which  maintain  a  triweekly  stage  and  mail  line,  which  would  be  greatly 
benefited,  as  said  residents  are  now  compelled  to  transport  all  their  freight  and  prod- 
uce some  40  miles  or  more  by  wagons. 

This  county  is  rapidly  settling  up  and  freights  will  be  largely  increased  during  the 
coming  year. 

Yours,  very  respectfully, 

D.  R.  Mead, 
H.  Hodgson, 
James  G.  Ramsay, 
Capt.  Chas.  F.  Powell,  Committee. 

Corps  of  Engineer*,  U.  8.  A. 


DD  5. 


PRELIMINARY  EXAMINATION  OF  MISSOURI  RIVER  BETWEEN  SIOUX 
CITY,  IOWA,  AND  FORT  BENTON.  MONTANA,  INCLUDING  THE  PART  OF 
THE  RIVER  FROM  THE  MOUTH  OF  THE  BIG  SIOUX  RIVER  TO  THE 
NORTH  LINE  OF  THE  STATE  OF  SOUTH  DAKOTA. 

St.  Loins,  Mo.,  October  21, 1890. 
General:  I  report  that,  in  my  opinion,  the  Missouri  River  between 
Sioux  City,  Iowa,  and  Port  Benton,  Mont.,  including  the  part  of  the 
river  from  the  mouth  of  the  Big  %  Sioux  River  (at  Sioux  City)  to  the 
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north  line  of  South  Dakota,  the  preliminary  examinations  of  which 
were  assigned  to  my  charge  by  Department  letter  of  September  20, 
1890,  are  worthy  of  improvement,  at  least  for  the  greater  part  K)f  the 
reach  of  river  named,  and  for  the  following  facts  and  reasons: 

The  Missouri  River  from  Sioux  City  to  Benton,  1,716  miles,  has  been 
a  natural  highway  for  exploration,  trade,  military  transportation,  and 
settlement.  It  is  about  a  one-sixth  part  of  the  immense  system  of  Mis- 
sissippi Eiver  navigable  water  ways.  Although  the  navigation  is  not 
easy  and  convenient,  th,is  part  of  the  river  is  free  from  fells,  very 
serious  rapids,  and  obstructive  bridges.  It  has  been  navigated  by 
steamboats  throughout  since  1860,  when  two  steamers  reached  Fort  , 
Benton;  in  1831  an  Ohio  River  steamer  arrived  at  Pierre,  642  miles 
above  Sioux  City;  between  these  times  steamboats  have  pushed  further 
up  the  river  as  demands  required.  Within  a  year  I  have  seen  at  Cairo  / 
a  steamer  intended  for  the  upper  Missouri  River  trade,  loaded  with  iron 
ware  at  Pittsburg  for  Benton;  that  is,  a  carriage  of  an  unbroken  cargo 
from  Pennsylvania  to  Montana. 

The  Missouri  River  from  Benton  downstream  to  Carroll,  160  miles, 
is  known  as  the  rocky  river.  Work  under  a  project  for  permanent  im- 
provement on  this  part  was  undertaken  by  the  Engineer  Department 
several  years  ago,  and  has  been  continued  by  the  Missouri  River  Com- 
mission, whose  engineer  in  charge  estimated  in  his  late  annual  report 
that  $3£0,000  are  required  to  complete  the  existing  project  and  that 
$125,000  could  be  profitably  expended  in  the  year  ending  June,  1892. 

There  has  been  no  work  done  from  Carroll  to  Sioux  City,  called  the 
sandy  river;  the  Missouri  River  Commission  have  recommended  during 
the  last  2  years  snagging  operations  here,  and  have  urged  the  appro- 
priation of  funds  to  complete  a  survey  over  this  part  for  aid  in  prepar- 
ing a  project  for  permanent  improvement*  speaking  of  the  reach  as  one 
unknown  for  engineering  purposes  and  of  the  survey  as  of  national  im- 
portance. 

The  Engineer  Department  made  a  survey  of  the  river  from  Sioux  City 
to  Pierre  in  1879  to  1882;  the  Missouri  River  Commission  have  extended 
a  triangulation  over  the  whole  part  from  Sioux  City  to  Benton  and  have 
nearly  completed  the  remainder  of  the  field  work  of  a  systematic  survey 
from  Benton  to  Milk  River,  350  miles.  In  fact,  the  Commission  survey 
has  extended  in  whole  or  in  part,  and  was  intended  to  be  made  com- 
plete, from  the  mouth  of  the  river  to  Three  Forks,  244  miles  above  Ben- 
ton; their  funds  applicable  to  the  survey  from  Sioux  City  to  Benton  are 
practically  exhausted. 

Bench  marks,  soundings,  and  new  shore  lines  are  desirable  over  the 
old  part  from  Sioux  City  to  Pierre,  and  are  estimated  for  below  with  the 
new  survey  work,  in  addition  to  the  unexpended  balance  of  the  allot- 
ment for  the  examinations: 

Field  work  of  topography,  hydrography,  and  levels,  Milk  River  to  Pierre, 
724  miles  at  $92.50 $66,970.00 

Same  of  hydrography,  levels,  and  shore  lines,  Pierre  to  Sioux  City,  642 
miles,  at$46.75 30,013.50 

Mapping  and  publication,  Benton  to  Pierre,  1,074  miles,  at  $32.75 39, 673. 50 

Same,  Pierre  to  Sioux  City,  642  miles,  at  $20 *  12, 840. 00 

Total 149,497.00 

The  class  of  survey  intended  is  that  which  will  simply  answer  pres- 
ent purposes;  nothing  less  extended  or  detailed  will  do.  The  prices  have 
been  carefully  scrutinized}  consequently  the  estimate  should  not  be  cur- 
tailed. 
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The  demands  of  river  commerce  above  Sioux  City  during  the  last  sea- 
son, now  at  a  close,  were  met,  but  not  wholly,  it  is  believed,  by  the 
services  of  three  steamboats.  Railroads  have  in  late  years  paralleled 
the  river  and  penetrated  the  region  previously  tributary  to  it,  and  have 
absorbed  the  traffic,  which  in  1881  and  1882  gave  business  to  more  than 
twenty  steamboats.  This  is  in  line  with  the  history  of  traffic  on  western 
water  ways.  The  same  history  also  shows  that  the  growth  of  towns  and 
the  settlement  of  the  country  and  increase  of  business  very  generally 
follow  the  advent  of  railroads;  and,  as  a  next  stage,  that  articles  in  bulk 
and  a  low  class  of  freights  are  furnished  whose  transportation  seeks  the 
river  and  calls  for  an  easier  navigation  and  a  deeper  channel,  wherever 
practicable,  and  that  local  river  lines  to  landings  and  settlements  inter- 
mediate between  railroad  points  become  needful;  also  that  some  com- 
mercial interests  require  the  maintenance  of  an  improved  river  route  as 
a  regulator  of  rail  rates. 

There  is  no  reason  to  judge  that  the  same  traffic  history  will  not  ob- 
tain on  the  Missouri  from  Sioux  City  upstream. 

At  the  upper  end  of  the  river  reach  under  consideration  there  is  a 
question  of  practicability  as  to  river  improvement,  and  which  I  had  in 
view  when  indicating  at  the  beginning  of  this  report  the  possibility  that 
a  smaller  part  of  the  river  was  not  worthy  of  improvement.  The  volume 
of  the  rocky  river  at  different  low  stages  has  been  found  to  be  only  from 
2,800  to  3,4:00  cubic  feet  per  second,  not  enough  for  profitable  sized 
boats ;  the  low  stage  obtains  for  one-half  of  the  time  when  the  river  is  free 
from  ice,  leaving  about  three  months  for  the  navigable  season  and  making 
it  too  short  for  commercial  purposes.  The  cost  of  neutralizing  the  low- 
water  difficulty  may  not  pay  for  the  resulting  benefit.  The  survey  is 
necessary  to  determine  this  question.  Milk  River  and  the  Yellowstone 
are  received  below  the  rocky  river;  these  tributaries  more  than  double 
the  volume  of  the  rocky  river ;  the  Yellowstone  has  been  navigated,  and 
its  lower  40  miles  are  without  railroad  facilities,  and  navigation  is  here 
called  for,  while  a  trunk  rail  line  skirts  the  main  river  from  near  the  mouth 
of  the  Yellowstone  to  Milk  River.  So  that  the  mouth  of  the  Yellow- 
stone, 514  miles  from  Benton,  forms  a  dividing  line  in  the  reach  from 
Benton  to  Sioux  City,  below  which  line  the  river  is  more  worthy  of  im- 
provement than  above. 

It  should  be  noted  that  a  principal  part  of  the  field  work  of  the  river 
survey  has  been  made  at  the  upper  end  of  the  river,  and  I  judge  that 
sufficient  warrant  remains  for  navigation  improvement  purposes  lor 
completing  the  survey  there.  Besides,  it  is  advantageous  for  other 
public  interests  that  the  Missouri  River  survey,  now  well  advanced  at 
both  ends,  should  be  made  continuous  from  its  headwaters  to  its 
mouth. 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 


Digitized  by  LjOOQ IC 


APPENDiX   Dt> REPORT   6P   CAPTAIN   1*0 WELL.  2245 

[Third  indorsement-! 

U.  S.  Engineer  Office, 
Detroit,  irfich.,  November  11, 1890. 

Respectfully  forwarded,  with  the  following  views  and  recommenda- 
tion, viz: 

I  am  not  informed  as  to  how  far  it  is  deemed  advisable  to  attempt  a 
general  improvement  of  Missouri  River  above  Sioux  City.  Results  of 
any  value  beyond  what  may  be  obtained  by  removing  snags  and  similar 
obstructions  will,  even  if  successfully  accomplished,  only  be  attained  at 
a  cost  far  in  excess  of  any  probable  benefit. 

I  have  grave  doubts  concerning  the  possibility  of  any  permanent 
improvement  of  that  portion  which  Captain  Powell  herein  designates 
the  "  sandy  river,"  but  I  have  none  as  to  the  advisability  of  such  a  sur- 
vey and  examination  as  will  serve  as  a  basis  for  an  intelligent  opinion, 
which  ifr  seems  to  me  is  quite  impracticable  in  the  present  state  of  our 
knowledge  of  the  matter. 

It  is  quite  apparent  that  the  funds  at  the  disposal  of  the  Department 
are  insufficient  to  do  more  than  pay  for  surveys  of  a  small  portion  of 
the  river  within  the  limits  designated  in  the  law.  The  triangulation 
stations  of  the  Missouri  River  Commission's  survey  will  serve  to  put 
into  position  any  detached  surveys  in  case  such  are  made,  and  gradu- 
ally the  whole  may  be  brought  together.  Section  18  of  the  river  and 
harbor  act  of  September  19, 1890,  requires  that  the  division  engineer 
of  the  locality  shall  report  whether,  in  his  opinion,  the  river  is  worthy 
of  improvement,  but  does  not  require  any  expression  as  to  the  extent 
or  character  of  such  improvement.  'Believing  that  Missouri  River  be- 
tween Sioux  City  and  Fort  Benton  is  worthy  of  improvement,  at  least 
to  the  extent  indicated  in  the  opening  paragraph  of  this  indorsement, 
I  recommend  that  the  survey  herein  proposed  be  authorized  and  that 
such'  Allotment  for  the  purpose  be  made  from  the  appropriation  now 
available  as  the  condition  of  the  funds  will  permit. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 
Division  Engineer>  Northwest  Division. 


PROJECT  FOR  IMPROVEMENT  OF  MISSOURI  RIVER,  NEBRASKA  AND 
SOUTH  DAKOTA,  FROM  THE  MOUTH  OF  THE  BIG  SIOUX  RIVER  TO 
THE  NORTH  LINE  OF  THE  STATE  OF  SOUTH  DAKOTA. 

Engineer  Office,  United  States  Army, 

Sioux  City,  Iowa,  July  3, 1891. 
G-eneral:  Having  reported  October  21, 1890,  from  the  preliminary 
examination  required  by  the  act  of  September  19, 1890,  that  the  Mis- 
souri River,  from  the  Big  Sioux  River  to  the  north  line  of  the  State  of 
South  Dakota,  was  worthy  of  improvement,  and  in  compliance  with  De- 
partment instructions,  I  have  the  honor  now  to  offer  a  plan  of  improve- 
ment for  the  water  named,  and  an  estimate  of  its  cost,  as  follows: 

(1)  Extension  of  present  river  survey  and  mapping  and  publication  of  maps: 
Field  work  of  hydrographv,  topography,  and  levels,  boundary 

line  to  Pierre,  192  miles,  at  $92.50 ! $17,760 

Same  of  hydrography,  levels,  and  shore  lines,  Pierre  to  the  Big 

Sioux  River,  456  miles,  at  $46.75 21,318 

Mapping  and  publication,  boundary  line  to  Pierre,  192  miles,  at 

$32.75 6, 288 

Same,  Pierre  to  Sioux  Citv,  456  miles,  at  $20 9, 120 

$54,486 
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(2)  Removal  of  snags,  wrecks,  and  other  obstmotions ;  temporary  work  and 
placing  channel  marks  at  the  worst  bar  channels,  and  at  the  entrance 

to  the  winter  harbor  a£  mouth  of  the  Big  Sioux  River,  annually $25, 

(B)  For  rectification  of  the  river  at  and  near  Yankton.  S.  Dak 75, 

(4)  For  rectification  of  the  river  at  and  near  Pierre,  S.  Dak 75, 


Total 229,486 

A  principal  reason  for  the  postponement  heretofore  of  a  project  for  the 
permanent  improvement  of  the  Missouri  River  in  South  and  North  Da- 
kota has  been  the  absence  of  a  survey.  A  continuous  detailed  survey 
from  the  Great  Falls,  Montana,  is  now  in  progress,  and  with  present 
funds  will  be  completed  this  year  to  a  point  between  Bismarck,  N.  Dak., 
and  the  north  line  of  South  Dakota.  The  estimate  for  completion  from 
this  point  to  Sioux  City  (mouth  of  Big  Sioux  River)  is  $74,497,  which 
should  be  appropriated  in  order  to  make  the  survey  continuous,  as  it 
ought  to  be,  instead  of  the  amount  named  for  the  part  from  the  north 
line  of  South  Dakota. 

The  annual  removal  of  snags  and  other  obstructions  would  be  a  judi- 
cious improvement  and  a  great  aid  to  navigation.  A  snagging  plant  is 
now  being  built  from  the  present  appropriation  for  improving  the  Mis- 
souri River  from  Sioux  City  to  the  Great  Falls;  its  operation  should  be 
uninterrupted,  the  same  as  provided  for  by  continuous  appropriations 
for  the  removal  of  snags,  etc.,  on  the  lower  and  upper  Mississippi  and 
the  Ohio  rivers  in  the  river  and  harbor  acts  of  1888  and  1890.  The 
temporary  deepening  of  the  worst  bar  channels  and  the  marking  of  the 
channels  before  the  completion  of  a  permanent  improvement,  which 
will  necessarily  be  a  matter  of  several  years,  would  also  be  a  judicious 
work  and  will  need  to  be  repeated  during  each  low  water.  The  estimate 
for  these  annual  temporary  and  continuous  works  on  the  sandy  part  of 
the  Missouri  above  Sioux  City  is  $50,000,  and  about  one-half  the  works 
will  fall  on  the  part  of  the  river  in  South  Dakota;  the  whole  amount 
should  preferably  be  appropriated  and  made  applicable  to  the  whole 
Upper  Missouri. 

The  continuous  permanent  improvement  of  the  Missouri  River  on  its 
sandy  part  will  be  of  great  cost,  and  is  not  now,  in  my  opinion,  war- 
ranted by  the  present  nor  prospective  commerce.  Such  improvement 
would  most  probably  provide  channels  along  the  immediate  river  fronts 
at  the  principal  towns;  and  work  of  rectification  of  the  river  done  now 
at  these  places  would  oe  useful  in  a  plan  of  proper  and  permanent  river 
improvement. 

There  is  need  for  the  restoration  of  the  steamer  landings  at  Yankton, 
and  Pierre.  At  both  places  the  channel  has  shifted  to  the  opposite 
side,  thereby  causing  extensive  fills  along  the  river  fronts  of  the  towns. 
There  is  no  steamer  landing  at  Yankton,  while  formerly  a  dozen  boats 
or  more  used  to  land  at  a  time  at  the  immediate  bank.  At  Pierre  the 
landing  is  well  above  the  town  and  is  gradually  filling  up.  There  are 
two  railroads  belonging  to  large  systems  running 'into  each  of  the  towns 
named  from  the  east,  and  doubtless  bridges  will  be  built  across  the 
river  here,  in  extension  of  the  roads  to  the  Black  Hills;  it  would  be 
good  to  properly  fix  the  channels  before  the  bridges  are  built.  The  im- 
provements estimated  for  at  Yankton  and  Pierre  consist  in  the  deflec- 
tion of  the  river  by  works  above  the  towns  to  make  the  river  floW  along 
the  town  fronts.  At  Yankton  the  bank  is  of  fairly  hard  material  and 
bank  protection  will  not  be  required.  At  Pierre  the  bank  is  not  quite 
so  good  and  it  is  likely  that  bank  protection  against  caving  will  be 
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necessaryf  If  the  United  States  undertakes  the  bank  protection  $25,000 
should  be  added  to  my  estimate  above. 

Very  respectfully,  your  obedient  servant, 

Ghas.  P.  Powell, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers/  Division  Engineer, 
Northwest  Division.) 

print  indorsement.] 

IT.  S.  Engineer  Office, 
Detroit,  Mich.,  July  11, 1891. 
Eespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  conclusions  and  estimates  of  this  report. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers,  etc., 
Division  Engineer,  Northwest  Division. 


COMMERCIAL  STATISTICS. 

Three  boats  are  running  on  the  river,  carrying  merchandise  and  supplies  from  the 
railroad  points  of  Sioux  City,  Pierre,  and  Chamberlain,  principally  to  the  military 
posts  and  Indian  agencies  between  Bismarck  and  Sioux  City,  and  collecting  grain, 
wool,  hides,  bones,  etc.,  for  delivery  at  railroad  landings.  There  is  no  through 
traffic  nor  any  article  of  heavy  traffic  largely  transported.  The  lignite  coal  of  North 
Dakota,  veins  of  which  crop  out  on  the  river  above  Bismarck,  may  in  the  future  be 
carried  by  boats  to  the  towns  below  Bismarck.  The  river  bottoms  are  fertile  and 
when  settled  and  farmed  will  doubtless  cause  an  active  traffic  on  the  river  between 
railroad  points.  There  are  works  at  Yankton  producing  a  Portland  cement,  whose 
tests  are  equal  to  those  of  English  and  German  Portland  cements.  The  material  for 
the  Yankton  cement,  chalk,  stone,  and  clay,  abound  in  large  quantities  and  are  said 
to  show  at  places  on  the  river  above  and  below  Yankton ;  the  chalk  certainly  crops 
out  from  the  river  bluffs,  and  it  seems  that  the  cement  industry,  at  least  at  Yankton, 
should  be  extensive,  and  the  cement  shipped  down  the  river  to  Sioux  City,  Omaha, 
and  other  cities. 

The  only  statistics  of  river  tonnage  available  apply  to  the  reach  from  Bismarck  to 
Sioux  City,  738  miles;  the  part  from  Sioux  City  to  the  north  line  of  South  Dakota 
being  648  miles.  The  amounts  tabulated  below  do  not  include  ferriage  business, 
neither  some  small  tonnage  occasionally  carried  by  ferry  boats  on  short  distances  off 
their  ferry  routes. 

Biver  tonnage  between  Sioux  City  and  Bismarck. 


Tons. 

1887 6,064 

1888 6,075 


Tons. 

1889 16,622 

1890 *9,7S5 


Number  of  passengers  carried,  1890 4,322 

Head  of  live  stock  carried,  1890 2,974 


•  Military  and  Indian  supplies,  merchandise,  grain. 
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PROJECT  FOR  IMPROVEMENT  OF  MISSOURI  RIVER  BETWEEN  SIOUX  CITY, 
IOWA,  AND  FORT  BENTON,  MONTANA. 

Engineer  Office,  United  States  Army, 

Sioux  City,Iowa,  Sept&nber  7, 1891. 

General:  Having  reported  that  the  Missouri  River  between  Sioux 
City  and  Fort  Benton  was  worthy  of  improvement,  at  least  for  its  greater 
part,  I  have  the  honor  now  to  offer  the  following  plan  and  estimate  of 
cost  of  improvement : 

A  project  for  improvement  of  the  river  from  Fort  Benton  to  Carroll, 
Mont.,  168  miles,  called  the  rocky  "river,  has  been  under  execution  dur- 
ing several  years.  After  the  application  of  funds  in  hand  for  the  pur- 
pose there  will  remain  of  necessary  work  the  removal  of  bowlders  and 
the  dredging  of  hard  material  at  rapids  below  Judith,  which  point  is 
nearly  half  way  from  Benton  to  Carroll. 

From  Carroll  to  Sioux  City,  nearly  1,400  miles,  the  river  is  first  sandy 
and  then  muddy  and  quickly  assumes  the  bad  characteristics  of  the 
Lower  Missouri,  and,  in  addition,  is  subject  to  damaging  ice  gorges.  A 
satisfactory  project  for  permanent  improvement  and  an  estimate  of  cost 
below  Carroll  await  the  completion  of  the  systematic  and  detailed  sur- 
vey now  in  progress.  A  present  need  on  the  sandy  and  muddy  river, 
whose  work  does  not  depend  upon  a  survey,  is  the  removal  of  snags, 
wrecks,  and  other  obstructions;  also,  previous  to  the  completion  of  per- 
manent works,  temporary  improvement  at  the  worst  bars  and  the  mark- 
ing of  the  new  channels  by  ranges  on  shore.  The  temporary  work  is  to 
be  done  by  steamer  sluicing,  and  has  for  its  object  the  opening  of  chan- 
nels during  low  stages  at  the  places  of  controlling  depth  for  the  steam- 
boats navigating  the  river.  The  present  appropriation  for  improving 
the  Missouri  Eiver  between  the  Great  Falls  and  Sioux  City  will  have 
provided  the  snag  boats;  their  operations  in  snagging  and  sluicing 
should  be  uninterupted,  and  to  insure  that  the  appropriation  for  their 
future  operations  should  be  made  continuous,  the  same  as  for  the  oper- 
ation of  snag  boats  and  dredge  boats  on  the  Upper  Mississippi  and  for 
the  operations  of  snag  boats  on  the  Lower  Mississippi  and  Ohio  rivers, 
as  provided  for  in  the  river  and  harbor  acts  of  1888  and  1890. 

The  present  appropriation  is  also  to  provide  an  ice  harbor  at  Bock 
Haven,  near  Bismarck  and  Mandan,  1ST.  Dak.,  for  the  maintenance  of 
which  a  small  amount  will  be  needed  annually. 

There  is  need  of  restoring  the  steamer  landings  at  Yankton  and 
Pierre,  S.  Dak.,  the  works  for  which  are  not  dependent  upon  the  contin- 
uous survey.  At  both  places  the  channel  has  shifted  to  the  opposite 
side,  thereby  causing  extensive  fills  along  the  river  fronts  of  the  towns. 
There  is  no  steamer  landing  at  Yankton,  while  formerly  a  dozen  boats 
or  more  used  to  land  at  a  time  at  the  immediate  bank.  At  Pierre  the 
landing  is  well  above  the  town  and  is  gradually  filling  up.  There  are 
two  railroads  belonging  to  large  systems  running  into  each  of  the  towns 
named  from  the  east,  and  doubtless  bridges  will  be  built  across  the 
river  here  in  extension  of  the  roads  to  the  Black  Hills;  it  would  be 
good  to  properly  1&  the  channels  before  the  bridges  are  built.  The  im- 
provements estimated  for  at  Yankton  and  Pierre  consist  in  the  deflec- 
tion of  the  river  by  dikes  above  the  towns  to  make  the  river  flow  along 
the  town  fronts.  At  Yankton  the  bank  is  of  fairly  hard  material  and 
bank  protection  will  not  be  required.  At  Pierre  the  bank  is  not  quite 
so  good  and  it  is  likely  that  bank  protection  against  caving  will  be 
necessary.  If  the  United  States  undertakes  the  bank  protection,  825,000 
should  be  added  to  my  estimate  below. 
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The  hydrographie  and  topographic  survey  of  the  river  now  in  prog- 
ress, and  based  on  a  triangulation  between  bluffs  and  one  between 
banks,  and  on  a  circuit  of  primary  levels,  will  be  extended  by  means  of 
funds  in  hand  to  next  below  Bismarck,  N.  Dak.,  or  more  than  halfway 
from  Fort  Benton  to  Sioux  City.  The  speedy  completion  Of  the  survey 
and  its  mapping  are  highly  judicious  for  public  interests,  and  especially 
as  a  preliminary  to  the  preparation  of  a  plan  for  permanent  channel  im- 
provement. 

ESTIMATE  OF  COST. 

Completion  of  necessary  work  on  rocky  river  below  Judith,  Mont $50, 000 

Operation  of  snag  boats  and  temporary  improvement  at  the  worst  bars  on 

the  sandy  and  muddy  river  (annually) *. 50,000 

Maintenance  of  ice-harbor  at  Kock  Haven  (annually) 5, 000 

Rectification  of  the  river  at  and  near  Pierre  and  Yankton,  S.  Dak 150, 000 

Completion  of  river  survey  and  publication  of  maps 74, 497 

Total 329,497 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

(Thief  of  Engineers,  JJ.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division). 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich.,  September  16,  1891. 
Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers  with 
the  following  remarks: 

Whatever  protection  is  necessary  to  preserve  the  banks  and  thus 
maintain  the  improved  channel  of  the  river  seems  to  be  a  legitimate 
charge  against  the  sums  appropriated  by  the  General  Government.  But 
it  is  doubtful  if  this  extends  to  the  construction  and  maintenance  of 
commercial  levees,  such  as  are  usually  found  at  all  important  landings. 
It  is  difficult  to  sharply  define  the  limitations  in  the  two  cases,  and  thus 
separate  what  is  properly  a  Government  charge  from  one  which  is  purely 
local.  It  therefore  seems  to  me  to  be  advisable  to  consider  and  act 
upon  each  particular  case  as  it  arises. 

With  the  reservation  indicated  above,  the  project  is  recommended  for 
approval. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers,  etc., 
Division  Engineer,  Northwest  Division. 


COMMERCIAL  STATISTICS. 

Three  boats  of  from  2\  to  3  feet  draft  when  loaded  are  running  on  the  river,  en- 
gaged mostly  in  carrying  merchandise  and  supplies  from  Sioux  City,  Pierre,  and 
Bismarck  to  the  military  posts  and  Indian  agencies  from  Sionx  City  to  Berthold, 
N.  Dak.,  and  to  Judith  and  Fort  Benton,  Mont.,  and  in  collecting  grain,  wool, 
potatoes,  hides,  bones,  etc,  for  delivery  at  railroad  landings,  and  in  carrying  pas- 
sengers and  live  stock. 

Some  of  the  small  ferry  boats,  it  is  believed,  occasionally  carry  loads  for  short 
distances  off  their  ferry  routes,  but  of  which  only  part  record  is  available. 
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There  is  no  article  of  heavy  traffic  largely  transported.  A  little  prospect  exists 
that  ores  from  the  part  of  Montana  south  or  the  river  and  tributary  to  it,  may  be 
carried  on  boats  from  Judith  to  Kansas  City.  The  lignite  coal  of  North  Dakota, 
veins  of  which  crop  out  on  the  river  above  Bismarck,  may  in  the  future  be  carried 
by  boats  to  the  towns  below  Bismarck.  The  river  bottoms  are  fertile  and  when 
settled  and  farmed  will  doubtless  cause  an  active  traffio  on  the  river  between  rail- 
road points.  There  are  works  at  Yankton  producing  a  Portland  cement  whose 
tests  are  equal  to  those  of  English  and  German  Portland  cements.  The  material  for 
the  Yankton  cement,  chalk-stone,  and  clay,  abound  in  large  quantities  and  are  said 
to  show  at  places  on  the  river  above  and  below  Yankton:  the  chalk  certainly  crops 
out  from  the  river  bluffs,  and  it  seems  that  the  cement  industry,  at  least  at  Yankton, 
should  be  extensive)  ana  the  cement  shipped  down  to  Sioux  City,  Omaha,  and  other 
cities. 

The  tonnage  amounts  tabulated  below  do  not  include  ferriage  business: 


Biter  tonnage  between  Sioux  City  and  Bismarck. 

Tons. 

1887 6,064 

1888 6,075 

1889 16,622 

Between  Bismarck  and  Fort  Benton. 

Tons. 

1887 7,897 

1888 6,820 

1889 2,102 


River  traffic  for  1890. 


Package 
and  bulk 
freight. 


Passen- 
ger*. 


Live 
stock. 


Sioux  City  to  Bismarck 

Bismarck  to  Fort  Buford 
Fort  Buford  to  Fort  Benton, 


Ton*. 
*»,  735 
t2,467 
11,124 


Xumber. 

4,322 

184 


Head. 
2,074 
43 
43 


*  Military  and  Indian  supplies,  merchandise,  and  grain, 
t  Grain,  merchandise,  flour,  feed,  anjl  lumber, 
t  Merchandise,  wool,  and  ore. 
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IMPROVEMENT  OF  TENNESSEE  RIVER  ABOVE  CHATTANOOGA,  TENNES- 
SEE, AND  BELOW  BEE  TREE  SHOALS,  ALABAMA;  OF  CUMBERLAND 
RIVER,  TENNESSEE  AND  KENTUCKY,  AND  OF  THEIR  TRIBUTARIES  IN 
EASTERN  TENNESSEE  AND  KENTUCKY. 


BEPOBT  OF  LIEUTENANT-COLONEL  J.  W.  BARLOW,  COBPS  OF  ENGL 
NEEB8,  OFFICEB  IN  CHABGE,  FOB  THE  FISCAL  TEAB  ENDING  JUNE 
SO,  1891,  WITH  OTHEB  DOCUMENTS  RELATING  TO  THE  W0BK8. 


IMPROVEMENTS. 


1.  Tennessee  River  above  Chattanooga, 

Tennessee,    and   below    Bee    Tree 
Shoals,  Alabama. 

2.  Hiawassee  River,  Tennessee. 

3.  French  Broad  River,  Tennesssee. 

4.  Clinoh  River,  Tennessee. 


•5.  Cumberland   River,  Tennessee    and 
.Kentucky. 

6.  Caney  Fork  River,  Tennessee. 

7.  South  Fork  of  Cumberland    River, 

Kentucky. 


EXAMINATIONS  AND  SURVEY. 


'8.  Little  Pigeon  River,  Tennessee,  from 

mouth  to  Sevierville. 
9.  Harbor  of  Smithland,  Kentucky. 


10.  Obion  River,  Tennessee,  from  its 
mouth  to  the  crossing  of  the  Louis- 
ville and  Memphis  Railroad  in  Obion 
County. 


Engineer  Office,  IT.  S.  Army, 

Nashville,  Term.,  July  7,  1891. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  river  improvements  .in  my  charge  for  the  fiscal  year  ending 
June  30. 1891. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieutenant-  Colonel  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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E  £  x. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 
(Length,  650  miles.) 

The  exact  point  at  which  the  Tennessee  Biver  has  its  beginning  is  still 
a  matter  of  some  uncertainty.  The  Riviere  des  Cheraquis,  or  Oherake, 
of  the  early  French  explorers,  and  the  Cherokee  River  as  referred  to  in 
cessions  to  the  English  by  the  Indians  in  1767,  has  been  considered  as 
being  formed  by  the  junction  of  what  are  now  called  the  Little  Tennes- 
see and  Holston  rivers,  near  the  town  of  Lenoirs,  Tenn.  Tennassee, 
the  chief  town  of  the  Cherokee  Indians,  was  situated  near  this  point,  and 
the  fact  that  the  river  derives  its  present  name  from  that  town  seems 
to  add  additional  weight  to  the  arguments  of  the  geographers  who  have 
placed  the  headwaters  of  the  river  at  this  junction.  In  some  of  the  older 
geographies  the  head  of  this  river  has  been  placed  at  the  mouth  of  the 
Clinch  and  the  Holston  extended  to  that  point. 

The  legislature  of  Tennessee  in  1889  passed  an  act  extending  the 
name  of  the  Tennessee  River  to  the  junction  of  the  north  and  south 
forks  of  the  Holston,  at  Kingsport,  in  Sullivan  County,  Tenn. 

Congressional  legislation,  however,  in  several  laws  appropriating 
money  for  the  improvement  of  the  Upper  Tennessee  between  Knoxville 
and  Chattanooga,  has  given  authority  for  extending  the  name  at  least 
to  the  former  city?  but  as  the  junction  of  the  Holston  and  French  Broad 
rivers  is  but  4£  miles  above  Knoxville,  this  point  is  now  generally  taken 
as  the  origin  of  the  Tennessee  River,  and  in  the  river  and  harbor  act 
of  1890  this  point  appears  to  have  been  definitely  fixed  by  the  specific 
language  of  the  act  providing  for  a  survey  of  the  Tennessee  River  from 
Chattanooga  to  the  junction  of  Holston  and  French  Broad  rivers. 

As  one  of  the  largest  of  the  forty -three  or  more  tributaries  of  the 
Mississippi  River,  the  Tennessee  has  always  held  an  important  place  in 
the  projects  for  the  improvement  of  the  navigable  waterways  of  the 
country.  The  Muscle  Shoals  Canal  having  been  opened  to  navigation 
in  November,  1890,  the  Tennessee  River  is  now  navigable  from  its  source 
to  its  mouth,  a  distance  of  650  miles,  during  several  months  of  each 
year,  and  as  work  is  continued  upon  certain  other  less  formidable  ob- 
structions the  season  of  navigation  will  be  correspondingly  lengthened. 
The  radical  improvement  of  this  river  so  as  to  make  navigation  con- 
tinuous for  boats  of  moderate  draft  is  by  no  means  an  impossibility. 

1.  ABOVE  CHATTANOOGA  (194  MILES). 

This  section  of  the  river  is  navigable  during  medium  and  high  stages, 
which  usually  prevail  through  the  winter  and  spring  months,  and  occa- 
sionally at  other  seasons  during  the  occurrence  of  so-called  rain  tides. 

The  navigation  consists  of  steamboats  carrying  freight  and  passen- 
gers, flatboats  bringing  products  from  the  upper  tributaries,  and  rafts 
of  logs  and  lumber,  also  brought  from*  the  tributaries,  the  latter  con- 
stituting the  major  part  of  the  commerce  of  this  river. 

In  1830,  Col.  S.  H.  Long,  U.  S.  Topographical  Engineers,  made  a  care- 
ful examination  of  the  Holston  and  Tennessee  rivers  between  Kings- 
port,  Tenn.,  and  the  Alabama  State  line.  His  report,  published  as  Ex- 
ecutive Document  No.  167,  House  of  Representatives,  Forty-third  Con- 
gress, second  session,  gives  a  detailed  description  of  every  obstruction 
to  navigation  at  that  time,  and  plans  and  estimates  for  their  improve- 
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ment.  In  1871  an  examination  was  made  between  Knoxville  and  Chat- 
tanooga by  Capt.  L.  Cooper  Overman,  Corps  of  Engineers,  under  the 
direction  of  Maj.  Walter  McFarland,  Corps  of  Engineers.  (See  Keports 
of  the  Chief  of  Engineers,  1871,  pp.  502  to  507,  and  1872,  pp.  488  to  494.) 
The  obstructions  to  navigation,  as  described  in  these  reports,  were  "low- 
water  obstructions,"  consisting  of  bars,  either  rock  or  gravel,  extending 
across  the  river,  with  a  length  varying  from  60  feet  to  2  miles,  the 
depth  of  water  over  these  bars  varying  from  10  to  30  inches  at  extreme 
low  water,  and  the  current  varying  from  2 J  to  6  miles  per  hour. 

The  bea  and  banks  of  the  river  are  of  such  character  as  to  make  any 
improvements  practically  permanent,  with  the  exception  of  the  re- 
moval, from  time  to  time,  of  such  drift  or  snags  as  may  be  brought 
down  by  the  annual  floods. 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  cer- 
tain points  above  Chattanooga  by  removal  of  rock  and  construction  of 
wing  dams. 

In  1850  Congress  appropriated  $50,000  for  the  improvement  of  this 
portion  of.  the  river,  and  the  money  appropriated  was  expended  under 
the  direction  of  Col.  J.  McClellan,  topographical  engineer,  U.  S.  Army. 
Some  of  the  dams  built  under  this  appropriation  are  still  in  existence, 
though  generally  covered  up  by  the  more  extensive  work  of  recent,  im- 
provements. 

The  present  project  of  improvement,  based  upon  the  examination  of 
1871,  provides  for  deepening  the  channel  at  the  worst  obstructions  by 
blasting  or  by  scouring  bars  by  the  aid  of  wing  dams,  and  the  removal 
of  such  snags  and  drift  as  may  prove  dangerous  to  navigation;  this  is 
to  be  done  to  an  extent  that  will  secure  a  channel  3  feet^in  depth  at 
average  low  water.  The  estimate  of  1871  was  increased  in  1874, 1877, 
and  again  in  1884,  for  the  reasons  stated  in  the  reports  of  those  years. 
Fifteen  appropriations  from  July  11, 1870,  to  September  19, 1890,  have 
been  made  by  Congress  for  this  work,  aggregating  the  sum  of  $271,000. 

The  amount  expended,  including  outstanding  indebtedness,  to  June 
30, 1890,  was  $237,252.80. 

Operations  have  been  confined  to  the  improvement  of  twenty-nine  of 
the  forty-three  obstructions  as  enumerated  by  Colonel  Long,  and  have 
resulted  in  giving  an  improved  channel  at  these  points  and  a  lengthened 
season  of  navigation.  This  improvement  has  been  of  special  advantage 
to  rafts  and  flatboats,  which  compose  the  major  part  of  the  commerce 
of  the  Upper  Tennessee.  As  a  matter  of  convenience  and  economy 
operations  are  carried  on  in  connection  with  the  rivers  tributary  to  this 
section  of  the  Tennessee. 

A±  the  beginning  of  the  fiscal  year  work  was  in  progress  at  White 
Creek  Shoals,  and  continued  during  the  months  of  July,  August,  and  Sep- 
tember, work  done  at  that  point  being  630  cubic  yards  of  earth,  etc., 
stripped  from  quarry,  2,187  cubic  yards  stone  quarried  for  dams,  and 
2,835  cubic  yards  dam  built. 

In  previous  years  a  dam  650  feet  long  had  been  built  from  the  lower 
end  of  White  Creek  Island  to  create  a  scour  through  the  sand  and  gravel 
bar  which  was  originally  a  serious  obstruction  to  the  navigation  of  the 
river  at  this  place.  Its  effect  was  to  deepen  the  water  opposite  the  dam 
and  to  cause  the  deposit  of  the  material  in  the  form  of  a  half-moon  bar 
in  the  channel  just  below  the  end  of  the  dam,  the  only  available  pas- 
sage for  boats  being  a  cross  channel  between  the  bar  and  the  end  of  the 
dam. 

Tn  1889  this  dam  was  extended  175  teet,  the  result  being  that  the 
cross  channel  around  end  of  dam  was  removed  a  short  distance  lower 
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down;  the  obstructing  bar  reforming  about  300  feet  down  stream,  the 
obstacles  to  navigation  remained  about  the  same  as  before.  In  1890 
the  dam  was  further  extended  about  300  feet,  and  a  spur  130  feet  long 
built  out  into  the  channel  to  create  a  scour  which  would  remove  the 
obstruction,  the  object  being  to  scour  away  the  bar  and  deposit  the 
material  in  prolongation  of  the  longitudinal  dam.  The  bar  reformed, 
but  to  a  less  extent,  about  000  feet  below  the  spur  dam.  The  longitudi- 
nal dam  was  again  extended  over  the  shoal  560  feet  farther,  and  a  sec- 
ond spur  215  feet  long  was  built  on  the  new  shoal.  The  result  of  this 
last  work  has  been  to  cause  the  removal  of  the  obstruction  to  the  deep 
water  below  the  last  spur,  and  it  is  believed  that  it  is  not  likely  to  re- 
form for  many  years  in  the  navigable  channel.  This  improvement  is  a 
very  interesting  example  of  the  combined  effect  of  a  longitudinal  dam 
with  short  spurs  in  removing  gravel  or  sand  bars. 

During  October,  November,  and  December  continued  work  at  Soddy 
Shoals  and  vicinity,  and  near  the  Cincinnati  Southern  Railroad  Bridge. 
The  work  done  in  the  channel  consisted  of  the  removal  of  a  sunken 
barge,  40  cubic  yards  of  loose  rock,  and  24  snags;  258  overhanging  trees 
were  cut  down  and  removed. 

Operations  were  suspended  on  account  of  high  water,  but  were  re- 
sumed at  Soddy  Shoals  in  June,  1891,  and  preparations  are  now  in 
progress  for  drilling  and  blasting  upon  this  troublesome  reef,  under  the 
supervision  of  Assistant  Engineer  C.  A.  Locke. 

The  steam  drilling  scow,  which  has  been  provided  by  adaptiug  the 
old  hull  of  the  steamer  Weitzel  to  this  purpose,  will  be  employed  upon 
this  work.  The  United  States  steamer  Weitzel  was  thoroughly  rebuilt 
at  Chattanooga  for  use  on  the  Cumberland  Eiver. 

In  addition  to  the  proposed  work  required  at  Soddy  Shoals,  improve- 
ments are  needed  at  Caney  Shoals,  near  Kingston,  and  at  Seven  Island 
Shoals,  or  Farmers  Dam,  as  this  place  is  now  called.  The  character  of 
the  work  is  the  same  at  both  places,  and  will  consist  in  the  construc- 
tion of  a  wing  dam  located  below  each  shoal  to  lengthen  the  fall  and 
decrease  the  velocity  of  the  current. 

The  Weitzel  having  been  transferred  to  the  Cumberland  River  for  serv- 
ice upon  that  stream,  the  steamer  Dover — renamed  and  duly  recorded 
as  the  McPher8on — was  purchased  for  use  upon  the  Upper  Tennessee 
and  its  tributary  waters.  The  McPherson  reached  Chattanooga  early  fn 
May  and  was  at  once  engaged  in  moving  to  the  mouth  of  the  French 
Broad  Eiver  the  survey  party  organized  at  Chattanooga  for  the  survey 
of  the  Tennessee  River  from  Chattanooga  to  the  junction  of  the  Holston 
and  French  Broad  Rivers,  as  provided  by  act  of  September  19,  1890. 
This  survey  began  at  the  confluent  waters  of  the  Holston  and  French 
Broad  Rivers,  and  has  made  good  progress,  about  35  miles  of  river 
from  the  initial  point  having  been  surveyed. 

As  required  by  the  act,  a  careful  and  comprehensive  survey,  about 
194  miles  of  river,  is  being  made  by  First  Lieut.  John  Biddle,  Corps  of 
Engineers,  in  local  charge  of  the  work.  The  discharge  of  the  river  is 
being  ascertained,  current  observations  taken,  and  substantial  bench- 
marks established. 

The  total  amount  expended  during  the  fiscal  vear  ending  June  30, 
1891,  was  $17,210.77,  as  follows : 

General  improvement '. $12, 391, 37 

Survey  from  Chattanooga  to  j  unction  of  Holston  and  French  Broad  Rivers .      4, 819. 40 

The  original  estimate  of  cost  of  improving  Tennessee  Biver  above 
Chattanooga,  under  the  existing  project,  was  $175,000;  increased  in 
1877  to  $225,000,  and  again  in  1884  increased  to  $300,000,    The  appro- 
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priation  of  $30,000  by  act  of  September  19, 1890,  nearly  exhausts  the 
above-named  estimate.  Pending  the  submission  of  the  report,  with  its 
accompanying  plans  and  estimates,  of  the  survey  of  the  Tennessee  Eiver 
above  Chattanooga,  Tenn.,  now  in  progress,  for  approval  and  subse- 
quent adoption  as  the  basis  for  a  new  project,  it  is  necessary  to  increase 
the  estimate  under  the  existing  project,  and  the  sum  of  $40,000  is  added 
thereto. 

The  estimate,  as  modified  in  1884,  for  improving  Tennessee  River  above 

Chattanooga  is $800,000.00 

Increased  in  1891 * 40,000.00 

340,000.00 

Amount  appropriated 271, 000. 00 

Amount  expended : 253,891.33 

Money  statement. 

July  1, 1890,  balance  unexpended $4, 319. 44 

Amount  appropriated  by  act  approved  September  19,  1890 30, 000. 00 

34,319.44 
June  30, 1891,  amount  expended  during  fiscal  year 14,800.74 

July  1, 1891,  balance  unexpended 19, 518. 70 

July  1,1891,  outstanding  liabilities 2,410.03 

July  1,  1891,  balance  available , 17,108.67 

{Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    69, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


2.  BELOW  BEE  TREE  SHOALS  (225  MILES). 

The  available  information  pertaining  to  the  section  of  the  river  below 
Bee  Tree  Shoals  is  very  meager.  In  report  on  line  of  water  communi- 
cation between  the  Mississippi  River  and  the  Atlantic  (Report  of  Chief 
of  Engineers,  1872,  page  513),  Maj.  Walter  McFarland,  Corps  of  Engi- 
neers, states: 

Descending  the  river,  we  find  that  improvements  of  some  kind  or  other — remov- 
ing rock  or  gravel  or  constructing  wing  dams  in  order  to  straighten  or  widen  the 
channels  or  to  give  them  sufficient  depth — will  be  required  at  the  following  points 
viz :  Bear  Creek  Shoals,  Indian  Creek,  Big  Bend  Shoals, Diamond  Island,  Wolf  Island, 
Chalk  Bluff,  Beech  Creek  Shoals,  Buffalo  Shoals,  Armstrongs  Towhead  Bridge  at 
Johnsonville,  Duck  River  Shoals  and  Suck,  Turkey  Island  Shoals,  White  Oak  Island, 
f  Harrican  Island,  Leatherwaod  Shoals,  Sandys  Island,  Panther  Creek  Island,  McCul- 
'  loughs  Bar,  Blood  River  Island,  Pentecost  Towhead,  Widow  Reynolds  Bar,  Grnhhs 
Towhead,  Little  Chain,  and  Grand  Chain.  N 

In  1875  an  examination  was  m  ade  of  Duck  River  Shoals.  In  May,  1889, 
an  examination  was  made  of  the  river  immediately  below  the  Johnson- 
ville Bridge. 

In  1878  some  yrork  was  done  at  Duck  River  Shoals.  This  shoal  is  a 
gravel  bar  and  is  subject  to  considerable  change  from  the  action  of  the 
current;  in  1882  the  river  men  reported  that  it  was  much  less  deserving 
of  attention  than  other  obstructions  below  Florence.  In  1881  and  1882 
a  small  force  with  a  snag  boat  was  employed  a  short  time  in  each  year 
removing  from  the  channel  a  large  number  of  snags  and  overhanging 
trees.    Assistant  Engineer  J.  H.  Mayhew,  who  was  in  charge  of  snag- 
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Abstract  of  proposals  for  th*  construction  of  a  pile  and  stone  dike  at  Livingston  Point,  Ken- 
tucky, at  the  mouth  of  Tennessee  River. 

[Opened  March  11, 1801,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers.] 


Name  and  residence  of 
biddor. 

Piles(535). 

Timber. 

Iron  rods  (9,100 
pounds). 

No. 

Each. 

Total 
cost. 

£5  Sal 

tin* 

all8* 
fssal 

|JliS 

Total 
cost. 

I 

Total 
cost 

1 

William  Kirk,  Madi- 

$3.00 
4.50 
5.00 
7.00 

$1,605.00 
2,407.50 
2, 675. 00 
3,745.00 

$25 
25 
25 
27 

$25 
45 
40 
27 

$25 
21 
22 
20 

$1,027.00 
1,413.-60 
1,301.20 
1,060.16 

$0.06 
.04 
.04 
.07 

$546 
3frl 
361 
637 

2 
3 
4 

Thomas    J.   Hardin, 
Monterey,  Ky 

Fred  Hartweg,  Cin- 
cinnati, Ohio  

Henry  f \  Jonns,  Mad- 

Name  and  residence  of 
bidder. 

Spikes  (6,700 
pounds). 

Stone. 

Brush  (2,000 
cords).       • 

1 

Grand 
'otalcost. 

No. 

1 
& 

to 

Total 
cost. 

For  dike,  2,000 
cubic  yards, 
per   cubic 
yard. 

For    riprap, 
5,500    cubic 
yards,  per 
cubic  yard. 

Total 
cost. 

i 

1 

Total 
cost. 

1 

2 

8 

»4 

William  Kirk,  Madi- 
son, Ind 

Thomas   J.  Hardin, 
Monterey,  Ky 

Fred   Hartweg,  Cin- 
cinnati, Ohio  

Henry  C.  Joiies,  Mad- 

$0.06 
.04 
.04 
.07 

$402 
268 
268 
469 

$1.25 

.95 

1.15 

.95 

$1.25 
1.50 
1.65 
1.80 

$9,375 
10,150 
11,375 
11,800 

$0.80 
1.50 
.89 
.85 

$1,600 
3,000 
1,780 
1,700 

$14,555.00 
17,603.10 
17,763.20 
19,411.16 

Contract  entered  into  with  William  Kirk  March  30, 1891. 


COMMERCIAL  STATISTICS.  • 

Tennessee  River  above  Chattanooga,  Tenn.,  from  July,  1,  1890,  to  June  SO,  1891. 


Articles. 


Corn  — 

Peas 

Wheat.. 

Oats 

Hay 

Shucks  .. 
Straw... 
Lumber. 
Logs 


Tons. 


4,385 

327 

158 

5 

1,079 

98 

111 

683 

56,000 


Articles. 


Hogs 

Cattle 

Sheep 

Railroad  iron 

Coal 

Iron  ore 

Sand 

Cross  ties 

Flour 


Tons. 


65 

150 

4 

225 

15,396 

81,436 

7,056 

127 

100 


Articles. 


Chickens  (coops) 
Merchandise.... 

Tanbark 

Rook 

Shingles 

Wood , 


Tons. 


17 

8 

1,470 

298 

67 

1 

78 


Number  of  passengers,  2,716. 
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List  of  steamboats  (stern-wheel)  plying  on  Tennessee  River  above  Chattanooga. 


Names. 


Citico 

Dayton 

J.  K.  Hughes 
J.W.Buseell 

Myra 

M.  H.  Clift.. 
Vay  Tillman 
P.  Dickenaon 
Fin  Hook.... 


Length. 
Feet. 

Breadth. 

feet. 

73 

13 

142 

24.07 

98 

17 

76 

9 

100 

18 

105 

18 

79 

15 

122 

28 

94 

18 

Depth. 


Feet. 

a 

3.08 

3 

2.08 

3.05 

3.05 

8 

4 

8 


Ton- 
nage 


31. 30 
357. 49 
190.36 

49.00 
148.42 
164 

32. 72 
205.97 
160.36 


Names. 


Rock  wood 

Tallage* 

W.  L.  Dugger. 
W.  L.  Norton . 
Walter  R.  Love 
Ella  Durham.. 
J.  C.  Warner.. 
Wyeth  City . . . 


Length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet. 

130 

25 

4 

60 

12 

2 

130 

27 

3.08' 

68 

12 

3 

112 

18 

3.05 

38 

7 

3.07 

142 

31.06 

4.06 

120 

21.50 

4.80 

Ton- 
nage. 


226. 26 
44. 32 

224.13 
63.01 

173. 53 
22.27 

347.43 

138.96 


Tennessee  Biver  below  Chattanooga,  Tennessee,  Alabama,  and  Kentucky,  below  Bee  Tree 
Shoals,  Riverton,  Ala.,  from  July  1,  1890,  to  June  SO,  1891.  v 


Articles. 


Railroad  ties 

Bricks 

Live  stock  . . 

Cotton 

Flour 

Grain 

Hay 


Tons. 


166,963 

t     427 

320 

L721 

3,687 

4,566 

112 


Articles. 


Iron 

Lumber 

Salt 

Tobacco — 

Staves 

Peanuts 

Cotton  seed 


Tons. 


9,233 

24,026 

177 

413 

3,117 

2,596 

500 


Articles. 


Logs 

Tanbark  

Spokes 

Coal 

Stone 

Wood 

General  merchandise 


Tons. 


Number  of  passengers;  7,522. 

List  of  steamboats  plying  on  Tennessee  Biver  below  Chattanooga,  Tennessee,  Alabama,  and 
Kentucky,  below  Bee  Tree  Shoals,  Riverton,  Ala. 


Name. 


City  of  Paducah 

City  of  Savannah. . . 
Charley  McDonald.. 

Excel 

Jennie  Campbell 

GusGenin 

Louis  Houck 

George  Lysle 

Eagle 

Josie 

Ironsides  (towboat). 
Iron  Age  (tow boat)  . 

Hiawatha 

W.F.Nisbet 

City  of  Sheffield 

Albert  P.  Willis.... 

Clyde 

A.  J.  Duncan 

C.Smith 

Iron  Duke 


Length. 


Feet. 

190 
186 
150 
122 
147 
120 
210 
173 
155 
143 
154 
176 
141 
200 
180 
152 
206 


Breadth. 


Feet. 
32 
31 
30 
21.5 


28 
30 
38 
30 
35 
35 
26 
40 


Depth. 


Feet. 
6 
5 

4.5 
3.5 
4.5 
4.5 
6.5 
6 
5 
5 
6 
6 

5.5 
5.5 
5 
4 
5.06 


I 
Tonnage,  j- 


Draft, 


Light.    I  Loaded. 


Feet. 

700 

335.55 

259.52 

118.92 

225.56 

130.09 

913.27 

426.74 

231.30 

237.51 


245 

576.86 

329.74 

132. 99 

450 

300 

250 

421 


-I- 


Feet. 


2.5 
4 

3 

3 

3 

4.5 

4.5 

3.5 

2.5 

3.5 

4 

1.8 

3.5 

2.5 

2.5 


2 

1.8 

4.6 


Feet. 


5 

5 

4 

5 

4.5 

6.5 


5 

6 

6 

4 

6.5 

7 

3.5 

7 

5 

4.6 

6.6 


E  E  2. 

IMPROVEMENT  OF  HIAWASSEE  RIVER,  TENNESSEE. 

Rising  in  the  Blue  Ridge  Mountains,  in  western  ISTorth  Carolina  and 
northern  Georgia,  the  Hiawassee  flows  in  a  west-northwesterly  direc- 
tion and  enters  the  Tennessee  River  about  38  miles  above  Chattanooga 
and  151  miles  below  Knoxville.  After  breaking  through  the  Smoky 
Mountain  range  and  receiving  the  waters  of  the  Ocoee,  near  Columbus, 
the  Hiawassee  becomes  a  stream  of  good  capacity  for  navigation. 
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A>  early  a*  183*1  the  State  of  Tennes***-  iuade  some  minor  improve- 
nient£.  but  the  work  wa»  only  of  temporary  advantage.  The  act  of  Con- 
gress of  June  23, 1*74.  aothorized  an  examination  of  this  river.  The 
examination  was  made  in  >?ei»tember,  1674.  under  the  direction  of  Mag. 
Walter  Mc  Fariand.  Corps  of  Engineers.  The  principal  obstructions  were 
numd  to  be  ruck  reefs,  gravel  bars,  snags,  and  overhanging  trees.  (See 
Report  of  Chief  of  Engineers.  1875.  pages  809  to  815.) 

The  project  for  the  improvement  was  baaed  on  this  examination,  and 
consisted  in  narrowing  the  water  way  at  the  shoal  places  by  wing  dams, 
and  excavating  rock  reefs  and  gravel  bars  so  as  to  secure  a  navigable 
channel  40  feet  wide  and  2  feet  deep  at  ordinary  low  water  as  high  tip 
a*  Savannah  Ford,  about  43  miles  from  the  month  of  the  river. 

The  original  estimate  of  $20,000  wa§  increased  from  1878  to  1885  to 
636.300.  which  amount  has  been  fully  covered  by  the  following  appro- 
priations, viz: 

Aagafft  4.1876 $10,000 

Jane  18.1X7* 10,000 

March  3.1X79 3,000 

Jane  14T 1880 3,000 

March  3, 1881 1,500 

Augiifft  2, 1882 1,500 

Julv5,lX*4 2,500 

AugnM5,1886 .\ 2,500 

August  11, 1**8 1,000 

September  19, 1890 1,500 

Total 38,500 

The  amount  expended  to  June  30, 1890,  including  outstanding  liabili- 
ties, was  &M,971.95. 

The  funds  appropriated  have  not  been  sufficient  to  secure  a  radical 
improvement  of  the  river.  The  work  done  during  the  past  11  years  has 
resulted  in  a  partial  improvement  of  the  lower  river,  securing  an  in- 
creased depth  of  channel  and  the  removal  of  surface  obstructions  and 
overhanging  trees. 

The  work  was  done  at  different  times  at  the  following  obstructions: 
Matthews  Shoals, McElrath Shoals,  Sivils  Shoals, Magills Island,  Black 
bird  Shoals,  Graves  Ferry  and  Shoals,  Canefield  Reef,  Lasters  Creek 
Shoals,  Brindlcy  Shoals,  Denton  Island  Shoals,  Boyd  Shoals,  Horse- 
ford  Shoals,  and  Gamble  Shoals.  The  Uiawassee  is  now  navigable  for 
steamboats  from  its  mouth  to  Charleston,  21  miles,  during  the  boating 
season  on  the  Upi>er  Tennessee  River.  Above  Charleston  to  Savannah 
Ford  flatboats  are  used  for  transportation. 

Xo  funds  were  available  for  this  work  at  the  beginning  of  the  present 
fiscal  year,  and  when  the  appropriations  of  September  19, 1890,  became 
available  for  expenditure  it  was  too  late  in  the  season  to  commence 
active  operations.  No  expenditures  were  made  during  the  fiscal  year 
ending  June  tfO,  1891. 

The  amount  now  available  will  be  expended  in  clearing  the  channel 
of  surface  obstructions  and  repairing  existing  dams,  principally  at 
Matthews  Shoals. 

As  soon  as  practicable,  and  as  a  matter  of  economy,  the  small  amount 
of  work  to  be  done  will  be  carried  on  in  connection  with  the  work  on 
the  upper  Tennessee  River. 

In  common  with  other  mountain  streams,  the  Hiawassee  River  re- 
quires that  the  channel  be  kept  clear  of  the  snags,  logs,  etc.,  brought 
down  by  the  annual  floods,  and  provision  should  be  made  for  such  work, 
so  that  the  advantages  resulting  from  previous  expenditures  be  main- 
tained; but  it  is  not  deemed  advisable  to  again  increase  the  estimate 
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under  the  existing  project,  but  rather  to  recommend  that  if  this  stream 
is  to  be  radically  improved  provision  be  made  for  a  survey  sufficiently 
in  detail  whereon  to  base  plans  and  estimates,  and  that  a  new  project 
be  prepared  and  submitted. 

Estimate  of  cost  of  improving  HiawasRoe  River,  Tennessee $36, 500. 00 

Amount  appropriated l 36, 500. 00 

Amount  expended,  including  outstanding  indebt edness 34, 951 .  53 

Money  statement. 

July  1,  1890,  balance  unexpended ."...  $86.51 

Amount  appropriated  by  act  approved  September  19,  1890 1, 500. 00 

July  1, 1891,  balance  unexpended 1, 586. 51 

July  1, 1891,  outstanding  liabilities 38.04 

July  1, 1891,  balance  available 1,548.47 


COMMERCIAL  STATISTICS. 

Elawassee  River,  Tennessee,  from  July  1, 1890,  to  June  80,  1891. 


Articles. 


Corn 

Guano 

Cottonseed 

Peas 

Wheat.... 
Onions  — 
Oats 


Tons/ 


Articles. 


1,815 
329 
•  13 
116 

6  ! 


Meal... 
Hay.... 
Shacks. 
Cotton  . 
Straw . . 
Lumber 
Hogs... 


Tons. 


Articles. 


Tons. 


il 


5  ,'  Cattle 

216  !   Cross-ties 

54  i   Flour 

50    .  Eggs 

57  ;  Coops  chickens 
310  j!  Merchandise 

46 


103 

:to 

25 
5 

4 
672 


Bomber  of  passengers,  2,252. 

The  steamboat  Wyeth  City  (length,  120  feet;  breadth,  21.5  feet;  depth,  4  feet,  and 
tonnage,  138.96  tons)  made  eighty-one  trips  between  Chattanooga  and  Charleston 
during  the  fiscal  year. 


E  E  3. 


IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

The  French  Broad  Biver— the  Tah-kee-ostee  or  Bating  Water  of  the 
Cherokees — is  one  of  the  largest  tributaries  of  the  Tennessee.  This 
stream  has  its  source  in  iNorth  Carolina  on  the  western  slope  of  the 
Blue  Bidge,  enters  the  State  of  Tennessee  at  Paint  Bock,  and  after  a 
course  of  lzl  miles,  draining  what  has  been  called  the  "  Land  of  the 
Sky,"  unites  with  the  Holston  Biver  4£  miles  above  Knoxville,  thus 
forming  the  Tennessee  Biver. 

An  examination  was  made  of  the  French  Broad  in  Tennessee  under 
authority  of  an  act  of  Congress  approved  July  11, 1870,  and  the  report 
upon  it  is  to  be  found  in  the  Beport  of  the  Chief  of  Engineers  for  1871, 
pages  491  to  494.  A  reexamination  in  Tennessee  was  ordered  by  Con- 
gress in  1875,  "  from  the  Holston  to  Leadvale."  The  estimate  made  in 
1871  was  resubmitted  with  the  report  of  1876. 

Below  Lead  vale — mouth  of  the  Nolichucky  Biver?  a  distance  of  90 
miles — the  river  is  impeded  by  the  surface  obstructions  usually  found 
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in  mountain  streams.  The  foil  in  this  section  is  about  1  foot  per  mile, 
and  the  channel  could  easily  be  improved.  From  the  junction  of  the 
Nolichucky  to  the  Tennessee  State  line,  31  miles,  the  French  Broad  is 
not  susceptible  of  improvement  except  by  slackwater  navigation,  the 
fall  being  7  feet  per  mile. 

The  present  plan  of  improvement  from  its  mouth  to  Leadvale,  about 
90  miles,  consists  in  removing  obstructions  from  the  channel,  cutting 
down  overhanging  trees,  and  building  wing-dams  where  necessary  so 
as  to  permit  the  passage  of  boats  drawing  2J  feet  of  water  during  the 
ordinary  low-water  season.  This  part  of  the  river  is  exceptionally 
beautiful,  broad,  and  adapted  to  navigation,  especially  below  Dan- 
dridge?  a  distance  of  about  50  miles.  Under  this  plan  of  improvement 
operations  have  been  carried  on  at  the  most  important  obstructions. 

The  following  appropriations  have  been  made  for  this  work : 

Art  of— 

June  14, 1880 ...  $10,000 

March  3, 1881 3,500 

August  2, 1882- 5,000 

JulyS,  1884 3,500. 

Augusts,  1886 8,000 

August  11, 1888 10,000 

September  19,  1890 10,000 

Aggregate 48,000 

The  amount  expended,  including  outstanding  indebtedness,  to  June 
30, 1890,  was  $37,435.56. 

The  improvements  so  far  made  at  the  principal  obstructions,  by  deep- 
ening the  channel,  etc.,  though  limited  and  incomplete,  appear  to  give 
satisfaction  to  the  raftsmen  and  boatmen  navigating  its  waters.  These 
improvements  are  as  follows: 


Location. 


Work  done. 


Distance  below 
Dandridge. 


Fain  Island 

Denton  Shoals . 
Evans  Island . . 
Seffil  Shoals.... 
Bryant  Shoal .. 


Hanging  Rock 

Seven  Islands,  including  Wesley  and 
Tuckahoe  chutes. 

Cement  or  Sewee  Shoals 

Chapbells  Shoals 

Jumping  Moses  Shoals 


5  dams  built ;  channel  excavation 

2  dams  built 

6  dams  built . 

2  dams  built 

...do 

Old  AhIi  dam  removed ;  channel  excavation. 

Part  of  old  dam  removed ;  2  dams  bnilt 

Old  dam  modified;    channel  excavation; 

bank  revetted ;  8  new  dams  built. 

3  dams  built 

1  dam  built 

5  spurs  and  1  submerged  dam  built 


1  mile. 
Similes. 
10  miles. 
12  miles. 
15  miles. 

18  miles. 
30  miles. 

3€  miles. 
34  miles. 
40  miles. 


The  improvements  at  Seven  Islands  Shoals  were  made  during  1889  and 
1890,  and  are  the  most  important  done  on  the  French  Broad  in  several 
years,  having  resulted  in  making  this  obstruction  navigable  for  steamers 
at  stages  of  the  river  when  previously  upstream  navigation  was  imprac- 
ticable. The  dams  at  foot  of  shoal  have  had  a  marked  effect  in  reduc- 
ing the  current  at  this  place  and  also  in  deepening  the  water  in  Tuck- 
ahoe ( <hute  above.  At  the  Wesley  Chute,  the  change  in  channel  pro- 
duced by  the  removal  of  a  part  of  the  old  dams  and  the  construction  of 
a  short  cross-dam  so  as  to  throw  the  channel  along  the  north  bank  has 
resulted  in  a  material  reduction  in  the  velocity  of  the  current  and  re- 
moved the  danger  of  striking  one  of  the  dams,  which  previously  existed. 
It  is  proposed  to  make  a  similar  change  at  Tuckahoe  Chute,  so  as  to 
somewhat  lengthen  the  channel  and  lessen  the  abruptness  of  the  curve 
opposite  Round  Island. 
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At  Bryant  Shoal  the  modification  and  enlargement  of  tlie  old  wing- 
dain  and  the  removal  of  bowlders  from  the  channel  has  greatly  improved 
navigation.  Work  is  now  in  progress  and  will  result  in  the  construc- 
tion of  a  second  dam  placed  immediately  below  the  shoal  to  deepen  the 
water  on  the  shoal  and  reduce  the  velocity  of  the  current  by  lengthen- 
ing the  slope.  A  "cut  off"  dam  at  head  of  island  may  also  be  built  to 
improve  the  approach  to  Little  Pigeon  River,  if  deemed  advisable. 

Great  benefit  has  resulted  from  the  improvements  made  at  Jumping 
Moses  Shoal,  near  mouth  of  the  fiver,  its  dangerous  condition  having 
been  greatly  modified. 

The  shoals  below  Dandridge,  which  are  now  considered  as  most  press- 
ingly  in  need  of  treatment,  are  the  Tuckahoe  Chute,  Seven  Islands; 
Bryants  Shoal,  the  Gallops,  and  Hanging  Bock.  Instrumental  exam- 
inations will  be  made  at  the  last  two  shoals  mentioned,  with  a  view  of 
determining  the  best  methods  to  be  employed  in  their  improvement, 
and  it  is  hoped  that  with  the  funds  available  some  work  can  be  done 
upon  them. 

During  the  fiscal  year  work  was  resumed  at  Bryants  Shoal,  and  is 
now  in  progress,  and  for  this  purpose  the  fleet  of  barges  and  quarter 
boats  was  towed  from  its  moorings  on  the  Tennessee  Biver  by  the  U.  S. 
steamer  McPherson,  purchased  in  March  for  use  upon  the  Upper  Ten- 
nessee Biver  and  its  tributaries,  and  paid  for  in  part  from  the  appro- 
priation for  improving  the  French  Broad  Biver. 

The  work  done  at  Bryants  Shoals  was  as  follows: 

Loose  rock  removed  from  channel cnbio  yards . .  195 

Quarry  stripped do 435 

Stone  quarried  for  dams t do 495 

Riprap  dam  built do 195 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $4,027.05. 

The  improvement  of  the  French  Broad  Biver,  Tennessee,  is  of  vital 
importance  to  the  many  interests  of  the  inhabitants  along  its  banks,  as 
is  shown  by  the  number  of  passengers  reported  by  the  Lucille  Borden. 
Commerce  on  this  stream  has  already  reached  considerable  proportions. 

The  completion  of  the  existing  project  of  improvement  will  open  a 
river  highway  for  the  transportation  of  the  mineral  wealth  of  the 
mountains,  and  will  materially  aid  in  the  development  of  the  mines  in 
its  locality.  Marble,  sand,  logs,  lumber,  forage,  grain,  live  stock,  wood, 
and  general  merchandise  make  up  the  commerce  of  this  stream.  Capt. 
J.  E.  Newman,  of  the  steamer  Lucille  Borden  plying  upon  this  river, 
reports  that  the  French  Broad  Biver  from  Knoxville  to  Catlettsburg, 
40  miles,  was  navigable  for  his  boat  (which  has  a  draft  of  30.8  inches 
when  loaded)  during  the  entire  year,  excepting  15  days  in  July  and  7 
days  in  December.  From  Catlettsburg  to  Dandridge,  30  miles,  it  was 
navigable  since  January  last,  but  not  much  prior  to  that  montlj. 

In  reply  to  the  inquiry,  "What  benefits  have  been  derived  from  the 
work  done!"  Captain  Newman  writes: 

"Before  there  was  any  work  done  on  the  river  by  the  Government  we  conld  not 
run  over  6  months  in  the  year,  but,  as  shown  above,  with  anything  like  ordinary 


water  we  can  rnn  all  the  time  now.  But  there  remains  much  yet  to  be  done,  as  it  is 
only  small  steamers  that  can  ply  on  the  river  at  all,  while  with  some  more  work  we 
could  ply  with  much  larger  steamers  than  are  run  now.    The  work  at  Seven  Islands, 


although  not  completed,  has  done  much  good.  Before  any  work  was  done  here  by 
the  United  States  it  usually  took  a  boat  from  one-half  to  1T  days  to  go  through,  where 
now  we  can  go  through  in  45  minutes." 

Estimate  of  cost  of  improving  French  Broad  River,  Tennessee,  from 

-  mouth  to  Lead  vale $150, 000. 00 

Amount  appropriated 48, 000. 00 

Amount  expended,  including  outstanding  indebtedness 41. 301. 11 
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Money  statement. 

July  1,  1890,  balance  unexpended $725. 94 

Amount  appropriated  by  act  appro ved  September  19,  1890 10, 000. 00 

10, 725.  U 
.Time  30,  1891,  amount  expended  during  fisesil  year 2, 580. 48 

July  1,  1891,  balance  unexpended 8,145.46 

July  1,  1891,  outstanding  liabilities 1,446.57 

July  1, 1891,  balance  available 6,698.89 

{Amount  (estimated)  required  for  completion  of  existing  project 102, 000. 00 
Amount  tb  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

French  Broad  River,  Tennessee,  from  July  1, 1890,  to  Jume  SO,  1891. 


Articles. 


Grain... 
Hay.... 
Lumber 
Wood.. 
Hogs  . . 


Tons. 


5,635 

1,505 

5,460 

246 

233 


Articles. 


Plaster 
Sand... 
Flour.. 
Logs*.. 
Marble 


Tons. 


05 

80,390 
1,042 
5,573 
6,036 


Articles. 


Merchandise 

Cattle 

Salt 

Tobacco 

Coal 


Tons. 


2,248 
26 
180 
50 
50 


*  Logs  estimated  by  the  reporter  at  200  feet  B.  M.  per  log,  which  was  greatly  below  the  usual  estimate. 
Number  of  passengers,  2,8*0. 

Stern-wheel  steamer  Ludle  Borden,  length  86  feet,  breadth  14  feet,  depth  2}  feet, 
tonnage  55  tons,  made  96  trips  from  Catlettsburg  to  Knoxville  and  return. 


E  E  4. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Clinch  Eiver  rises  in  the  Cumberland  Mountains,  in  southwestern 
Virginia,  and  flows  in  a  southwesterly  direction,  generally  parallel  to 
the  Holston  Eiver,  and  empties  into  the  Tennessee  Eiver  at  Kingston, 
Tenn.,  110  miles  above  Chattanooga. 

Between  1830  and  1845  work  was  done  by  the  State  of  Tennessee, 
but  it  resulted  in  little  or  no  advantage  to  navigation.  The  country 
drained  by  this  river — about  1,436  square  miles — is  mountainous  and 
has  very  meager  transportation  facilities  other  than  are  afforded  by 
the  Clinch  Eiver  during  rain  tides. 

Under  authority  of  act  of  Congress  approved  March  3, 1875,  exam- 
ination of  the  river  was  made  both  in  Virginia  and  Tennessee.  (See 
Eeport  of  Chief  of  Engineers,  1876,  pages  736  to  747.)  An  examination 
of  the  Clinch  Eiver  from  Nash's  Ford,  Virginia,  to  Haynes  or  Walker's 
Ferry,  Tennessee,  a  distance  of  about  161  miles,  was  made  in  1880. 
(SeeEeport  of  Chief  of  Engineers,  1881,  pages  1864  to  1867.)  The  ob- 
structions in  the  channel  were  found  to  be  rock  reefs,  sand  and  gravel 
bars,  snags,  and  overhanging  trees. 

The  examination  made  in  1875  forms  the  basis  of  the  present  project 
of  improvement,  which  consists  in  removing  ledges,  rock  points,  gravel 
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bars,  bowlders,  snags,  and  overhanging  trees,  the  obstructions  common 
to  all  mountain  streams  tributary  to  the  Tennessee  River;  building  rip- 
rap dams  so  as  to  obtain  at  ordinary  low  water  a  channel  depth  of  2 
feet  from  the  mouth  of  the  river  to  Clinton,  about  70  miles,  and  l£  feet 
from  Clinton  to  Haynes  or  Walker's  Ferry,  about  75  miles.  Above 
Walker's  Ferry  up  to  the  Tennessee  State  line,  85  miles,  the  only  im- 
provement advisable  is  to  reduce  the  ledges  and  remove  loose  rock,  etc., 
sufficiently  to  assist  flatboat  navigation  during  "rain  tides." 
The  following  appropriations  have  been  made  for  this  improvement: 

Act  of— 

June  14,  1880 $10,000 

March  3,1881 3,000 

August  2,  1882 3,000 

July  5,  1884 5,000 

August  5, 1886 5,000 

August  11,  1888 5,000 

September  19,  1890 4,000 

Aggregate 35,000 

The  amount  expended  to  June  30, 1800,  including  outstanding  indebt- 
edness, was  $31,000. 

The  results  of  the  work  done  in  previous  years  are  that  the  reefs  have 
been  reduced,  many  snags  and  overhanging  trees  removed,  and  several 
strong,  heavy  wing  and  longitudinal  dams  built;  thus  seeming  a  pass- 
able channel  at  stages  of  the  water  2  or  3  feet  lower  than  before  the  im- 
provement was  begun.  Special  advantages  are  gained  at  Blacks  Shoals 
and  Bletcher  Shoals.  The  improvements  have  given  very  general  sat- 
isfaction to  the  river  men  and  the  work  done  is  practically  permanent. 
Also,  at  Cloud  Shoals  7  dams  have  been  built,  and  a  heavy  dam  at  Hibb 
Shoals,  which,  with  the  rock  excavation  in  channel,  have  materially 
lessened  the  dangers  to  navigation.  Above  Haynes  improvements  have 
been  made  at  Hunters  Shoals,  Sycamore  Shoals,  and  Hopson  Shoals. 

In  April  an  instrumental  examination  of  Llewellyn  Shoals  was  made 
and  a  detailed  map  prepared  upon  which  to  locate  the  existing  and  pro- 
posed works.  In  May,  the  water  having  fallen,  preparations  for  resum- 
ing work  were  begun,  but  owing  to  a  subsequent  rise  nothing  could  be 
accomplished  beyond  repairing  the  plant,  establishing  a  new  camp,  and 
general  provisions  for  operations  as  soon  as  the  water  recedes.  Forty 
cubic  yards  of  stone  were  placed  in  dam  at  Llewellyn  Shoals  and  4 
snags  and  overhanging  trees  removed. 

Llewellyn  Shoals  are  3  miles  above  Clinton  by  land,  and  10  miles  by 
river.  The  shoal  has  a  length  of  If  miles  and  the  fall,  8.6  feet,  is  nearly 
uniform.  The  width  of  the  river  at  this  shoal  is  much  greater  than  the 
average,  being  from  500  to  600  feet.  The  bed  is  composed  of  ridges  of 
stratified  rock  with  gravel  and  small  bowlders  between.  On  account 
of  the  wide  channel  and  rapid  current  the  water  upon  this  shoal  is  but 
12  to  18  inches  in  low  stages,  and  the  rough  bottom  renders  it  a  very 
difficult  obstruction. 

The  improvement  now  in  progress  of  development  consists  in  the  re- 
moval of  the  most  prominent  projecting  rocks  in  the  channel,  cutting 
off  all  secondary  channels  behind  islands,  and  still  further  contracting 
the  channel  by  means  of  a  system  of  wing-dams  at  intervals  along  the 
banks.  Considerable  progress  has  been  made  as  shown  on  map  of  this 
shoal;  some  channel  work  has  been  done,  and  two  island  dams  finished, 
also  two  wing-dams  aud  a  third  commenced. 

It  is  proposed  to  complete  wing  dams  No.  3,  to  add  two  more  further 
down  on  the  same  side,  and  to  continue  the  removal  of  the  most  ob- 
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8tructive  rocks  remaining  in  the  channel,  which  will  be  all  the  work 
that  is  at  present  advisable. 

Youngs  Island  Shoal  at  foot  of  Eagle  Bend,  1  mile  above  Clinton,  is 
an  obstruction  reported  as  very  objectionable  to  the  logging  interests. 
An  examination  at  this  point  will  be  made,  and  if  found  advisable  to 
improve  it  under  the  present  project,  work  will  be  done  there  as  soon 
as  practicable. 

The  section  of  river  below  Clinton,  a  distance  of  about  70  miles,  is 
practicable  for  steamboat  navigation  during  the  higher  stages  of  the 
river,  and  to  increase  the  length  of  the  season  of  navigation  the  present 
project  contemplates  the  construction  of  wing-dams  and  other  channel 
work  at  the  most  troublesome  obstructions.  As  but  little  has  heretofore 
been  done  on  this  part  of  the  river,  and  as  the  work  above  has  been 
carried  as  far  as  necessary  for  the  present,  it  is  proposed  to  take  up  the 
project  of  improvement  below  Clinton,  applying  to  that  object  the  amount 
herein  asked  for,  $15,000,  and  as  much  of  subsequent  appropriations  as 
may  be  necessary  to  complete  the  necessary  improvements. 

Since  the  construction  of  the  Knoxville,  Cumberland  Gap  and  Louis- 
ville Railway,  completed  August  23, 1889,  which  crosses  the  river  some 
distance  above  Haynes,  the  character  of  the  commerce  has  changed  to 
a  considerable  extent.  The  grain  which  had  previously  been  carried 
down  this  river  in  flatboats  on  "rain-tides v  now  seeks  a  market  by 
means  of  the  railroad.  The  principal  navigation  at  present  consists  of 
logs  and  zinc  ore;  immense  tracts  of  uncut  timber  still  remain  in  the 
country  adjacent  to  this  stream,  and  will  for  a  long  time  to  come  require 
its  channel  as  a  means  of  transportation.  The  products  of  the  zinc 
mines  are  still  brought  down  in  flatboats  to  the  reducing  works  at  Clin- 
ton. These  ore  deposits  are  reported  as  being  very  extensive  and  prac- 
tically dependent  upon  the  river  for  transportation. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $978.14. 

Estimate  for  improving  Clinch  River,  Tennessee,  as  modified  in  1885 $50, 000. 00 

Amount  appropriated 35,000. 00 

Amount  expended,  including  outstanding  indebtedness 31,  964. 09 

Money  statement. 

July  1, 1890,  balance  unexpended $14. 05 

Amount  appropriated  by  act  approved  September  19,  1890 4, 000. 00 

4,014.05 
June  30, 1891,  amount  expended  during  fiscal  year 503. 35 

July  1,  1891,  balance  unexpended 3,510.70 

July  1,  1891,  outstanding  liabilities 474.79 

Julyl,  1891,  balance  available 3,035.91 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Clinch  River,  Tennessee,  from  July  1,  1890,  to  June  SO,  1891. 

Tons. 

Logs 631,786 

Zinc 700 
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EE5. 
IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 

The  Cumberland  River,  having  its  source  in  eastern  Kentucky  on  the 
western  slope  of  the  Cumberland  Mountains,  flows  through  eastern 
Kentucky,  middle  Tennessee,  and  western  Kentucky  in  a  devious  and 
eccentric  course  to  its  junction  with  the  Ohio  River  at  Smithland", 
Ky.  Prom  Point  Burnside,  Ky. — the  head  of  .steamboat  navigation — 
to  Smithland,  Ky.,  is  205  miles  on  an  air  line,  while  by  way  of  the  Cum- 
berland River  the  distance  is  518  miles:  203  miles  being  in  the  State  of 
Kentucky  and  315  miles  in  the  State  of  Tennessee.  * 

From  1830  to  1840  the  legislatures  of  Tennessee  and  -Kentucky  made 
several  appropriations  for  the  improvement  of  the  navigation  of  the 
Cumberland  River.  Little  benefit  to  the  general  condition  of  the  river 
seems  to  have  been  accomplished.  "The  Cumberland  Navigation  Com- 
pany "  was  incorporated  by  the  State  of  Tennessee  in  1840  for  improv- 
ing the  "navigation  of  the  Cumberland  River  below  the  town  of  Nash- 
ville" by  means  of  a  system  of  locks  and  dams,  but  nothing  tangible 
was  done  to  carry  out  the  proposed  improvement. 

Between  1832  and  1838  Congress  appropriated  $155,000,  which  was 
expended  in  carrying  out  the  project  based  on  the  survey  of  Capt.  How- 
ard Stanbury,  authorized  by  act  of  Congress. 

From  1838  to  1871  no  appropriations  were  made  by.  Congress  for  the 
Cumberland  River. 

By  act  of  July  11, 1870,  Congress  authorized  an  examination  and  sur- 
vey of  the  Cumberland  River.  In  reports  of  the  Chief  of  Engineers, 
1871,  pages  4(58  to  485,  and  1872,  pages  463  to  472,  may  be  found  the 
reports  of  Maj.  Godfrey  Weitzel,  Corps  of  Engineers,  IT.  S.  Army, 
giving  description  of  the  Cumberland  River,  from  the  Great  Falls  of 
the  Cumberland — the  head  of  navigation — to  the  mouth  of  the  river 
at  Smithland,  Ky.  This  survey  furnished  the  basis  of  the  project 
under  which  the  work  below  Nashville  has  been  done,  the  original 
estimates  having  been  increased  in  1884  and  1888.  From  Nashville 
to  Smiths  Shoals  the  work  was  carried  on  under  the  project  of  1871 
until  1884.  A  survey  of  the  river  from  the  head  of  Smiths  Shoals 
was  made  in  1882  and  1883.  (See  Report  of  the  Chief  of  Engineers, 
1884,  pages  1063  to  1675.)  On  this  survey  was  based  the  present  proj- 
ect of  improvement  by  locks  and  dams  of  the  Cumberland  River  above 
Nashville.  A  survey  of  Smiths  Shoals  made  in  1874  (see  Report  of  the 
Chief  of  Engineers,  1875,  pages  705  to  800)  is  the  basis  of  the  project 
under  which  work  has  been  done  at  that  locality.  A  survey  of  the 
Falls  of  the  Cumberland  River  was  made  in  1878.  (See  Report  of  the 
Chief  of  Engineers,  1879,  pages  1279  to  1282.)  An  examination  above 
the  falls  was  made  in  1880.  (See  Report  of  the  Chief  of  Engineers, 
1881,  pages  1854  to  1859.) 

Under  provisions  of  act  of  August  11, 1888,  a  detailed  instrumental 
survey  was  made  of  the  "  Lower  Cumberland  River  from  Nashville  to 
its  mouth,  to  ascertain  if  necessary  to  establish  locks  and  dams."  (See 
Report  of  the  Chief  of  Engineers,  1890,  pages  2151  to  2161.) 

The  fifteen  appropriations  made  by  Congress  from  1871  to  1890  amount 
to  $1,176,000. 

The  obstructions  are  of  a  uniform  character,  consisting  of  rock  ledges, 
gravel  and  sand  bars,  bowlders,  snags,  overhanging  trees,  and  other 
surface  obstructions. 

The  river  is  divided  into  two  divisions. 
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1.  BELOW  NASHVILLE  (191  MILES). 

The  Cumberland  River  is  navigable  below  Nashville  for  all  steam- 
boats plying  on  it  for  6  months  in  each  year;  for  boats  not  drawing 
over  3  feet,  from  6  to  8  months,  and  for  boats  drawing  16  inches  or  less, 
for  the  whole  year.  In  seasons  of  unusually  low  water  the  mouth  of 
the  river,  at  Sinithland,  Ky.,  is  seriously  obstructed  by  the  formation  of 
sand  bars.  Up  to  this  time  the  work  below  Nashville  has  been  earned 
on  under  the  project  of  1872,  which,  to  quote  from  the  original  report,  f 


To  excavate  the  bars  and  rock  ledges  to  get  an  additional  depth  of  water,  to  con- 
tract the  water  way  in  places  to  cet  the  requisite  depth ;  to  remove  snags  and  bowl- 
ders from  the  main  channel,  ana  to  restrain  tributary  streams  in  well-determined 
channels  at  their  junction  with  the  river. 

Up  to  June  30, 1890,  $205,000  had  been  appropriated  to  this  section, 
$262,061.16  of  which  had  been  expended,  including  outstanding  indebt- 
edness, which  has  resulted  in  giving  an  increased  depth  at  low  water 
and  a  lengthened  season  of  navigation,  together  with  greater  immunity 
from  the  perils  of  navigetion  at  the  most  dangerous  obstructions. 

In  July  a  force  was  employed  at  Lower  Gatlin  Shoals  in  reducing 
the  bar  in  the  channel  by  the  removal  of  40  cubic  yards  of  sand  and 
gravel,  and  in  modifying  the  longitudinal  dam  by  the  removal  of  748 
cubic  yards  of  rock,  and  923  cubic  yards  of  a  new  spur  riprap  dam  was 
built,  to  secure  greater  depth  over  the  bar.  The  available  funds  being 
nearly  exhausted,  active  operations  were  suspended  and  engineer  prop- 
erty placed  in  charge  of  watchman  at  Shelleys  Island. 

The  United  States  snag  boat  Weitzel,  having  been  rebuilt  with  an 
enlarged  hull  and  otherwise  thoroughly  refitted  at  the  expense  of  and 
for  use  upon  the  Cumberland  Eiver,  while  en  route  from  the  Tennessee 
River  to  the  Cumberland  River  above  Nashville  removed  22  snags  and 
549  overhanging  trees  between  Smithland  and  Nashville.  This  snag- 
ning  was  done  when  the  river  was  at  too  high  a  stage  for  the  most 
effective  work;  therefore  during  the  next  low- water  season — probably 
July  and  August — the  Weitzel  will  return  and  thoroughly  clear  the 
channel  of  surface  obstructions  below  Nashville. 

The  Board  of  Engineer  Officers  (see  Chief  of  Engineers'  Report,  1888, 
pages  1626  to  1632)  recommended  the  construction  of  a  dike  at  Smith- 
land,  Ky.,  at  an  estimated  cost  of  $129,600,  so  as  to  increase  the  depth 
of  water  on  the  shoals  at  the  junction  of  the  Cumberland  River  with 
the  Ohio  River.  The  river  and  harbor  act  approved  September  19, 
1890,  provides  that  $30,000  of  the  appropriation  for  improving  the  Cum- 
berland River  belowT  Nashville  shall  be  expended  in  improving  the 
mouth  of  the  river.  Advertisements  were  issued,  and  proposals  for 
building  a  portion  of  the  dike  were  opened  on  27th  February,  1891,  and 
contract  was  entered  into  on  12th  March,  1891.  with  Frederick  Hartweg, 
of  Cincinnati,  Ohio.  As  soon  as  the  stage  oi  water  permits  work  will 
commence  on  the  dike. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $5,498.65.  For  "General  improvement,"  $5,366.38; 
for  "At  mouth  of  river/'  $132.27. 

Active  operations  will  be  resumed  as  soon  as  the  stage  of  water  per- 
mits, preparations  to  that  end  being  in  progress  at  the  close  of  the  fiscal 
year. 

The  following  work  is  projected: 

At  Lower  Nashville  Island. — To  remove  from  channel  old  hull  of 
sunken  steamer  Hillman. 

At  Sycamore  Shoals. — To  remove  gravel  bar  from  channel. 
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At  Palmyra  Bar. — To  improve  channel  by  modifying  the  present  dam 
and  dredging  through  saud  and  gravel  bar. 

At  Shelleys  Island. — To  remove  snags  and  gpavel  deposit  in  channel. 

At  Big  Horse  Ford. — To  remove  bowlders  and  reduce  gravel  bar  in 
channel;  to  take  out  loose  rock  at  head  of  shoals. 

At  Camp  Rowdy. — Snags  and  gravel  bar  should  be  removed  and  the 
banks  cleared  of  overhanging  trees.  A  substantial  wing  dam  is  also 
needed  at  this  place  in  accordance  with  the  prosecution  of  the  present 
plan  of  improvement. 

The  instrumental  survey  made  in  1889  shows  the  estimated  cost  of 
radically  improving  the  Cumberland  Eiver  below  Nashville  to  be 
$1,964,500.  In  my  report  of  December  21, 1889,  upon  this  survey,  after 
referring  to.  the  most  serious  obstructions,  is  the  following  statement 
explanatory  of  past  work  and  suggestive  of  future  operations: 

Efforts  have  hitherto  been  made  to  reduce  the  fall  over  these  several  shoals  and 
thus  lengthen  the  season  of  navigation  by  the  usual  methods  of  wing  dams  and 
channel  excavation.  This  class  of  work  has  been  carried  on  as  far  as  seems  expedi- 
ent to  continue  it,  and  the  results,  although  valuable,  do  not  satisfy  the  interests  of 
navigation,  a  more  radical  improvement,  in  keeping  with  that  in  progress  on  the 
river  above  Nashville,  being  demanded.  *  *  *  From  an  engineering  point  of  view 
this  survey  seems  to  thoroughly  establish  the  feasibility  of  the  improvement  of  this 
river  by  looks  and  dams  as  far  down  as  Big  Eddy  Shoals,  and  as  a  continuance  of  the 
method  now  in  progress  above  Nashville  it  would  appear  to  be  worthy  of  adoption, 
similar  commercial  reasons  applying  to  both  sections. 

This  project,  which  provides  for  the  construction  of  locks  and  dams 
below  Nashville,  thus  constituting  an  extension  of  the  lock  and  dam 
system  above  Nashville,  together  with  certain  channel  work  and  im- 
provement at  the  mouth  of  the  river,  estimated  to  cost  $1,964,500,  has 
been  submitted  to  Congress. 

Provision  has  been  made  to  begin  the  work  at  the  mouth  of  the  river, 
a  part  of  this  project,  and  the  estimate  of  its  cost  was  added  in  1888  to 
the  estimates  as  part  of  the  existing  project.  No  special  action  having 
been  taken  upon  the  project  for  the  locks  and  dam^,  the  estimates  there- 
for have  not  been  added.  If,  however,  the  projected  canalization  is  or 
may  be  approved  by  Congress  the  sum  of  $300,000  can  be  profitably 
expended  during  the  next  fiscal  year  in  constructing  the  first  lock  of 
the  series  at  Harpeth  Shoals,  one  of  the  worst  obstructions  below  Nash- 
ville. Work  has  been  carried  on  at  this  obstruction  at  various  times 
since  1870,  and  it  is  still  a  formidable  obstacle  to  navigation,  but  its 
much-needed  radical  improvement  would  be  effected  by  the  construction 
of  the  lock  and  dam  as  projected. 

The  commerce  of  the  Lower  Cumberland  consists  principally  of  grain, 
tobacco,  logs,  lumber,  wood,  general  merchandise,  and  passengers.  This 
river  is  one  of  the  principal  tributaries  of  the  Mississippi  system,  and 
supplies  in  many  cases,  both  above  and  below  Nashville,  the  only  means 
of  transit  between  the  towns  and  villages  lying  along  its  course. 

The  funds  now  available  and  the  amount  herein  asked  for,  $193,000, 
can  be  profitably  expended  under  the  existing  project  as  follows: 

To  complete  the  dike  and  bank  protection  at  mouth  of  river,  balance  of 

estimate $99,600.00 

(Report  of  Chief  of  Engineers,  1880,  page  1628.) 

To  continue  work  of  removing  surface  obstructions  and  improving  chan-  * 

nel  by  excavation  and  construction  of  wing-dams,  etc 93, 400. 00 

193, 000. 00 

The  original  cost  of  improving  Cumberland  River  below  Nashville,  as         ™~ 

modified  in  1884  and  1888 498.000.00 

A  in  omit  appropriated 305, 000. 00 

Amount  expended,  including  outstanding  indebtedness  and  amount  cov- 
ered by  contract 281,236.10 
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Money  statement. 

July  1, 1890,  balance  unexpended $3, 241. 55 

Amount  appropriated  by  ac^  approved  Sept  ember  19, 1890 40, 000. 00 

43,241.55 
June  30, 1891,  amount  expended  during  tisea  1  year 4, 500. 56 

July  1, 1891,  balance  unexpended 38, 740. 99 

July  1,  1891,  outstanding  liabili tie** $998. 09 

July  1,  1891,  amount  covered  by  uiu-oinpletcd  contracts 16,979.00 

17,977.09 

July  1, 1891,  balance  available 20,763.90 

{Amount  (estimated)  required  for  completion  of  existing  project 193, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  193, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


2.  ABOVE  NASHVILLE  (337  MILES)— FROM  NASHVILLE  TO  HEAD  OF 

SMITHS  SHOALS. 

For  steamboats  drawing  not  more  than  3  feet  the  Cumberland  River 
is  navigable  4  to  6  months  in  each  year  to  Point  Burnside,.  Ky.,  and 
for  boats  of  greater  draft  from  2  to  3  months.  To  Carthage  (mouth 
of  Caney  Fork),  118  miles,  the  river  is  navigable  for  steamboats  of 
2J  feet  draft  from  6  to  8  months,  and  for  those  of  greater  draft  4  to  5 
months.  Steamboats  of  light  draft  can  ascend  to  Burksville  (238 
miles)  for  from  5  to  7  mouths  and  large  boats  4  or  5  months. 

The  appropriations  for  this  section  from  1876  to  1884,  amounting  to 
$327,000,  were  expended  in  clearing  the  channel  of  snags  and  other  sur- 
face obstructions,  excavation  at  worst  shoals,  with  use  of  wing  dams,  and 
has  resulted  in  an  increased  depth  at  several  of  the  principal  obstruc- 
tions, giving  a  safer  and  longer  period  of  navigation. 

The  instrumental  surveys  made  in  1882  and  1883  from  the  head  of 
Smiths  Shoals  to  Nashville  furnish  the  basis  of  the  present  project  for 
the  radical  improvement  of  the  Cumberland  River  above  Nashville.  The 
plans  made  under  these  surveys  provided  for  23  locks  between  Nashville 
and  Point  Burnside,  and  7  locks  for  Smiths  Shoals,  at  an  estimated  cost 
of  $4,077,922. 

Locks  of  larger  dimensions  than  those  contemplated  in  the  original 
project  and  estimates  having  been  recommended  by  the  Board  of  Engi- 
neers and  approved  by  the  Chief  of  Engineers  and  Secretary  of  War,  it 
has  become  necessary  to  revise  these  estimates.  Plans  and  estimates  for 
locks  Nos.  1  and  2  have  been  prepared  and  contracts  for  portions  of  the 
work  have  been  made,  from  which  it  is  now  estimated  that  each  lock  and 
dam  will  cost  not  less  then  $250,000.  An  estimate  of  the  section  from 
Nashville  to  Point  Burnside,  provided  23  locks  be  found  necessary, 
amounts  to  $5,750,000,  and  to  continue  the  improvement  to  the  head  of 
Smiths  Shoals,  with  7  additional  locks  and  dams  of  equal  cost,  would 
amount  to  $1,750,000  more,  or  a  total  of  $7,500,000,  an  iuerease  of  the 
original  estimate  by  $3,422,078,  which  modification  is  nfade  and  sub- 
mitted in  this  report.  By  increasing  the  lift  of  the  locks  it  may  be 
found  possible  to  decrease  their  number  and  thus  complete  the  improve- 
ment at  a  reduced  cost. 

The  act  of  August  5, 1886,  appropriating  $75,000,  specifically  provided 
for  this  work  of  canalization  "  with  a  view  to  secure  in  the  channel  a 
depth  of  4  feet,  commencing  with  the  lock  at  or  near  the  lower  island 
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at  Nashville,"  and  was  followed  by  the  appropriations  of  August  11, 
1888,  $200,000,  and  of  September  19, 1890,  $250,000. 

The  amount  expended,  including  outstanding  indebtedness,  to  the 
close  of  the  fiscal  year,  June  30, 1890,  for  the  construction  of  locks  and 
dams  under  the  existing  project  was  $47,762.13,  the  $50,000  appropri- 
ated by  act  of  July  5, 1884,  having  been  expended  in  channel  work,  as 
hereinbefore  stated.  This  sum  of  $47,762.13  was  applied,  as  provided 
by  said  act,  in  the  examination  and  purchase  of  lands  for  sites,  con- 
struction of  Lock  No.  1,  lockkeeper's  house,  and  contingencies  pertain- 
ing to  the  entire  work. 

Lock  and  Dam  No.  1. — The  construction  of  Lock  No.  1  was  continued 
by  the  contractors,  Holmes  &  Wilk,  through  the  months  of  July,  Au- 
gust, September,  and  October,  when  work  was  suspended  on  account, 
of  high  water.  Work  was  resumed  in  May,  as  soon  as  the  stage  of  water 
permitted,  and  has  been  in  progress  since.  Unusually  high  water  has 
prevailed  during  the  past  two  seasons,  there  having  been  but  69  days 
when  the  stage  of  water  permitted  of  the  contractors  working  upon  the 
lock  site.  During  the  fiscal  year  the  contractors  have  been  able  to  re- 
move only  1,699  cubic  yards  of  earth  and  10,855  cubic  yards  of  rock 
from  the  lock  pit.  Eight  hundred  and  forty-two  and  one-half  cubic 
yards  of  stone  were  quarried  and  cut  and  accepted  by  the  United  States 
for  the  masonry  of  the  lock. 

The  style  of  dam  to  be  constructed  in  connection  with  Lock  No.  1  was 
referred  to  a  Board  of  Engineer  Officers  consisting  of  Col.  O.  M .  Poe, 
Lieut.  Ool.  W.  E.  Merrill,  and  Lieut.  Col.  J.  W.  Barlow.  This  Board,  in 
report  to  the  Chief  of  Engineers  dated  November  16, 1889,  gave  a  con- 
tingent approval  to  the  construction  of  a  movable  dam  of  the  bear- trap 
style,  but  recommended  that  its  final  adoption  be  postponed  until  the 
results  of  the  working  of  the  dam  then  in  use  at  Davis  Island,  Ohio 
Biver,  be  made  known.  At  a  subsequent  session  this  Board,  in  report 
to  the  Chief  of  Engineers  dated  November  26,  1890,  withdrew  the  con- 
tingent approval  of  the  bear-trap  dam,  and  a  fixed  dam  as  outlined  in 
the  report  dated  March  30,  1887  (see  Annual  Beport  of  the  Chief  of  En- 
gineers for  1888,  pages  1622  to  1626),  was  approved,  the  preparation 
of  the  project  in  detail  being  "  left  to  the  local  engineer."  The  Board 
of  Engineer  Officers  in  report  of  November  25, 1890,  recommended  that 
in  the  case  of  Lock  No.  2  certain  points  be  fiirther  examined,  and  these 
recommendations  were  embodied  in  the  detailed  project  for  lock,  dam, 
and  abutment  at  the  site  of  Lock  and  Dam  No.  1,  transmitted  to  the 
Chief  of  Engineers  March  9, 1891.  This  detailed  project  was  referred 
to  Board  of  Engineers  constituted  by  Special  Orders  No.  17,  Headquar- 
ters Corps  of  Engineers,  Washington,  D.  C,  March  14, 1891,  consisting 
of  Col.  William  P.  Craighill,  Maj.  A.  Mackenzie,  and  Maj.  D.  W.  Lock- 
wood,  all  of  the  Corps  of  Engineers.  In  their  report  of  April  20, 1891, 
to  the  Chief  of  Engineers,  the  Board  states  that  it  does  not  appear  nec- 
essary to  make  specific  provision  in  connection  with  masonry  for  the  use 
of  turbines  or  Fontaine  valves;  approves  the  plan  of  dam  and  the  mod- 
ified plan  of  the  abutment;  recommends  the  use  of  ordinary  balanced 
valves  in  place  of  Fontaine  valves  for  the  filling  culverts;  approves  the 
plan  of  steel  gates  similar  in  design  to  the  gates  now  in  use  on  the 
Muscle  Shoals  Canal;  suggests  that  no  provision  be  made  at  present 
for  other  than  hand  power  in  connection  with  the  appliances  for  oper- 
ating the  gates  and  valves. 

During  the  fiscal  year  contract  was  entered  into  with  Henry  F.  Holmes 
on  October  17, 1890,  for  the  construction  of  the  masonry  of  Lock  No.  1. 
A  farther  increase  in  the  amount  of  masonry  beyond  existing  contracts 
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points  above  Nashville  as  fast  as  the  locks  can  be  completed  and  util- 
ized, and  for  the  upper  river  the  opening  up  of  a  cheap  and  safe  means 
of  transportation  for  the  almost  unlimited  mineral  and  forest  resources 
of  the  Upper  Cumberland  Valley.  A  steamboat  line  is  operating  be- 
tween Burksville  and  the  head  of  navigation,  Burnside,  inde]>endent  of 
the  Nashville  trade. 

It  is  deemed  advisable  to  repeat  the  recommendation  of  the  last  An- 
nual Reports:  • 

That  the  section  ctf  river  froin  Burnside  to  the  Kentucky  State  line 
has  claims  for  immediate  improvement  quite  as  great  as  those  on  the 
portion  directly  above  Nashville. 

The  facilities  for  carrying  on  the  improvement  from  Point  Burnside 
are  equal,  if  not  superior,  to  those  at  Nashville. 

Stone  for  locks,  of  excellent  quality,  can  be  found  near  at  hand,  while 
all  other  supplies,  especially  iron,  can  be  obtained  via  Cincinnati  rap- 
idly and  at  the  lowest  possible  cost. 

These  considerations  lead  to  the  suggestion  that  it  may  be  advisable 
to  subdivide  the  Cumbedand  River  above  Nashville  to  head  of  Smiths 
Shoals,  Kentucky,  and  the  appropriations  for  its  improvement  into 
three  sections: 

Miles. 

(1.)  In  Tennessee,  above  Nashville 130 

(2.)  In  Kentucky,  below  Point  Burnside 197 

(3.)  At  Smith  Shoals 10 

The  amount  herein  asked  for,  $1,000,000,  can  be  profitably  expended 
in*  the  construction  of  dam  and  abutment  of  Lock  No.  2,  in  procuring 
sites  necessary  for,  and  the  construction  of^  Locks  and  Dams  Nos.  3  and 
4,  and  to  begin  a  lock  either  at  the  foot  of  Smith  Shoals,  or  at  the  up- 
per lock  of  the  series  between  Nashville  and  Burnside,  or  both,  if  suf- 
ficient funds  are  made  available  so  that  the  work  of  lock  construction 
at  the  three  points  can  be  prosecuted  in  an  economical,  advantageous, 
and  efficient  manner;  otherwise,  the  operations  to  be  confined  to  the 
lower  locks,  3  and  4,  as  before  stated,  and  such  work  as  may  be  found 
necessary  in  maintaining  a  safe,  navigable,  open-river  channel  during 
the  period  of  lock  construction.  It  is  respectfully  urged  that  special 
provision  be  made  for  this  work  #f  clearing  away  the  surface  obstruc- 
tions brought  down  by  the  annually  recurring  floods,  similar  in  charac- 
ter and  effect  to  that  providing  for  the  uninterrupted  work  of  snagging 
upon  the  Ohio  Eiver  in  section  13  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890. 

Original  estimate  for  improving  Cumberland   River  by  locks  and 

dams  from  NashviUe  to  head  of  Smiths  Shoals $4, 077, 922. 00 

Increased  in  1891  to 7,500,000.00 

Amount  appropriated 525. 000. 00 

Amount  expended,  including  outstanding  indebtedness  and  amount 
covered  by  contracts 308,348.29 

Money  statement. 

July  1, 1890,  balance  unexpended $229,539.81 

Amount  appropriated  by  act  approved  September  19, 1890 250, 000. 00 

479,539.81 
June  30,  1891,  amount  expended  during  fiscal  year 31, 221 .  21 

July  1,  1891,  balance  unexpended 448,318.60 

July  1,  1891,  outstanding  liabilities $459. 05 

July  1,  1891,  amount  covered  by  uncompleted  contracts 231, 207. 84 

■ 231,666.89 

July  1,  1891,  balance  available 216,651.71 
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Amount  (estimated)  required  for  completion  of  existing  project $6,  975, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 

30,1893 1,000,000.00 

Submitted  incompliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


3  CUMBERLAND  RIVER  ABOVE  MOUTH  OF  THE  JELLIOO,  KENTUCKY. 

No  work  has  been  done  on  thus  section  of  the  river  since  1882.  The 
appropriation  of  $5,(KK),  made  by  act  of  August  2, 1882,  and  held  over 
and  unexpended,  was  made  available  by  the  act  of  September  19,*181H), 
for  expenditure,  and  to  "  be  applied  to  the  removal  of  snags  and  saud 
bars  in  the  said  Cumberland  River  above  Nashville,  Tenn." 

The  sum  of  $3,374.46  has  beeu  so  expended  during  the  fiscal  year. 
For  work  done  see  "Above  Nashville." 

Money  statement. 

July  1,  1890,  balance  unexpended  and  available  by  act  approved  Septem- 
ber 19,  1890 -. $5,000.00 

Juno  30,  1891,  amount  expended  during  fiscal  year 3, 374. 46 

July  1,  1891,  balance  unexpended 1, 625. 54 

July  1,  1891,  outstanding  liabilities 815. 52 

July  1,1891,  balance  available : , 810.02 


Abstract  of  proposals  for  part  construction  of  dike  near  Smilhland,  Ky.,  below  mouth  of 

Cumberland  River. 

[Opened  February  27,  1801,  by  Lieut.  Ool.  J.  W.  Barlow,  Corps  of  Engineers.] 


No. 


Name  and  residence 
of  bidder. 


Frederick  Hartweg, 
Cincinnati,  Ohio  . . . 

Henry  C.  Jones,  Mad- 
ison, lnd 

A.J.  Whitney,  Rock 
Island,  111* 

T.  J.  Hardin  &  Co., 
Monterey,  Ky 

Wm.  Kirk,  Madison. 
Ind 

J.  W.  Gardner,  Gal- 

lipolis,  Ohio 

LV.Hoag,  jr.,  Pitts- 
burg, Pa  


Piles  in 
place  (2, 100). 


Each. 


Total 
cost. 


$2.00 
2.00 
2.00 
2.45 
2.50 
3.00 
3.00 


♦4,200 
4,200 
4,200 
5,145 
5,250 
6,480 
6,300 


Timber  oak, 

in  place, 

(35,000  feet, 

B.M). 


Stone  rip- 
rap in  place . 

(9,600  cu- 
bic yards). 


Total 
cost. 


$22.50 
22.00 
24.00 
27.00 
15.00 
20.00 
25.00 


$787  60 
770.00 
840.00 
045.00 
525.00 

1,046.50 
875.00 


§1 


Total 
cost. 


|0. 04  $9, 
.93  8,928 
1.1511,040 
.97|  9,312 
1.4013,440 
1.1410,944 
1.50,14,400 


Brush  in 

place  (3,500 

cords). 


10.79 
.90 
1.00 
1.55 
1.25 
2. 
2.50 


Total 
cost. 


♦2,765 
3,150 
3,500 
5,425 
4,375 
7,315 
8,750 


Bolts,  nuts, 
and  wash- 
ers, in  place 
<4,50jp 
pounds). 


♦0.04*  $202. 50 


.05 
.06 
.07 

.03 
.14 


Total 
cost. 


225.00 
270.00 
315.00 
135.00 
630.00 
.04g|  219.38 


Grand 
total  cost. 


♦16,979.00 
17,273.00 
19,850.00 
21,142.00 
23, 725. 00 
26,424.50 
30,544.38/ 


*  Certificate  to  guaranty  informal. 
Contract  entered  into  with  Frederick  Hartweg  March  12, 1881* 
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Abstract  of  proposals  for  completion  of  masonry  of  lock  No.  1,  Cumberland  River, 
[Opened  September  23, 1890,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers.] 


Name  and  residence 
of  bidder. 

Look  construction— masonry. 

No. 

Backing 

(1,985 

cubic 

yards). 

Rock  face 
(408  cubic 
.  yards). 

Pointed 
face  (650 

cubic 
yards). 

Coning, 

fine 

pointed 

(330  cubic 

yards). 

Quoins 
(30  cubic 
yards). 

Bolt  holes 

(100  linear 

feet). 

Cost. 

1 
2 

Henry   T.   Holmes, 
Nashville.  Tenn 

L.M.Petitdidier,  Cin- 
cinnati, Ohio* 

Pwouyd. 
$8.50 
10.00 

Pr.cu.yd. 

$11.00 

13.00 

Pr.  cjl  yd. 

$12.00 

15.00 

Pr.  eu.  yd. 

$16.00 

25.00 

Pr.  cu.  yd. 
$30.00 

Pr.Un.ft. 

'       $1.50 

.50 

$35,490.50 
43,204.00 

i 

*  Certificate  not  given  by  United  States  official. 
Contract  entered  into  with  Henry  F.  Holmes  October  17,  1891. 


Abstract  of  proposals  for  building  cofferdam,  excavating  lock  pit,  and  completion  of  ma- 
sonry  of  Lock  No.  2,  Cumberland  Kivcr.    • 

[Opened  February  12,  1891,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers.] 


No. 


Name  and  residence  of  bidder. 


I.  V.  Hoag,  jr.,  Pittsburg,  Pa. 
Cbas.  A.  Locke,  Nashville, 

Tenn 

Charles  Rich  and  Henry  F. 

Holmes,  Nashville,  Tenn  . . 
Wm.  Patrick,  Phomix,  N.  Y . 


to 

Cofferdam 

Embank- 

Puddling 
(800  cubic 

fl 

(650  linear           Excavation. 

ment  (6,500 

!* 

feet).      , 

cubic  yards). 

yards). 

«f      S   '   Total  ;§•§  &|if  gj  Total 

1 

c 

Total 

1 

Total 

us  u 

s 
ft 

cost.    I~£.S 

cost. 

1 

ft 

cost. 

t 

ft 

cost. 

o 

Ah 

'A 
$1. 25 

« 

Ah 
$0.65 

Ah 

$500 

$25 

$16, 250 

$3.00 

$26,000 

$4,225 

$1.50 

$1,200 

100 

23 

14,950 

.60 

1.95 

18,500 

.60 

8,900  |  1.10 

880 

200 

19 

12, 350 

.50 

2.00 

12,000 

.50 

3,250  •  1.00 

800 

500 

23 

14,950 

.55 

3.00 

14,800 

.60 

3,900       .70 

560 

Name  and  residence  of  bidder. 

1 
ee   (1,250   cubic  1 
per  cubic  yard.  , 

Lock  construction— masonry. 

=1 

o  o 
©"2 

co  u 

f. 
11 

8^ 

CO  o 

I 
I- 

S-9 

"So 

1. 

I! 

Arches. 

No. 

*  * 

■si 

<5^ 

M  S 

ff 

s£ 

£d 

fc'E'E   UI'S 

IR 

•s  a 

« 

© 

pes   i  •  es  «s 

©  >. 

9 

o  >•>■>  X  >>>» 

> 

$10.  75 

$9. 00 

$19.  75 

$19. 75 

$19.75 

35         « 

1 

I.  V.  Hoag,  jr.,  Pittsburg,  Pa. . . . 
(Mia*. A. Locke,  Nashville,  Tenn. 

$19.75  ;      $17 

2 

16.  (Ml 

14.35 

10.00 

20.50 

17.30 

37.00 

20.70  '        19 

3 

Charles   Rich    and    Henry  ¥. 

Holmes,  Nashville,  Tenn 

13.5(1 

12.  50 

8.50 

26.00 

25.00 

30.00 

25.00  j        19 

4 

AVm.  Patrick,  Phcenix,  N.  Y  . . . . 

21.50 

12.25 

*" 

24.00 

29.00 

29.00 

16.00           11 
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Abstract  of  proposals  for  building  cofferdam,  excavating  lock  pit,  etc. — Continued. 


No. 


Name  and  residence  of  bidder. 


I.V.Hoag,Jr.,Pitteburg,Pa 

Chaa.  A.  Locke,  Nashville,  Tenn 

Charles  Kich  and  Henry  T.  Holmes,  Nash- 
ville, Tenn 

Wm.  Patrick,  Phamix,N.Y 


Lock  construction— masonry. 


n 
III 


ill 

8.2.2 
g.3.3 


$8.50 
8.30 


7.00 
4.50 


Is. 

"If 


$0.70 
.75 


1.50 
.40 


Total  cost. 


$161, 997. 50 
151,591.00 

134,950.00 
161,827.50 


Grand  total 
coat. 


$210,172.50 
184,921.00 

163,550.00 
196,037.50 


Contract  entered  into  with  Rich  &  Holmes  February  24, 1891. 


COMMERCIAL  STATISTICS. 

Cumberland  River  above  and  below  Nashville,  Tenn.,  from  July  1, 1890,  to  June  SO,  1891. 


Articles. 

Above 
Nashville. 

Below 
Nashville% 

Articles. 

Above 
Nashville. 

Below 
Nashville. 

Brick tons.. 

Cattle do. . . 

408 

818 

350 

1,402 

3,059 

92 

316 

516 

363 

527 
400 
142 
638 
11, 772 
577 
200 
171 
233 

Lumber tons.. 

Logs do... 

Merchandise do. . . 

Sand do... 

Salt do... 

Shingles do . . . 

Tobacco do. . . 

1  Wood do... 

|  Passengers  ... number. - 

13.515 

8,000 

12,227 

21,900 

1,421 

20 

1,460 

61 

9,642 

12,125 

Coal do... 

Flour do... 

Grain do. . . 

Hay do... 

Horses  and  mules  . . .  do . . . 

Hogs do... 

Iron do... 

17,865 
7,500 
500 
12."» 
3,228 
16, 137 
7,929 

The  steamboat  companies  report  that  the  short  crops  have  been  largely  the  cause 
of  the  light  freights  on  the  Cumberland  River  during  the  past  fiscal  year. 

Cumberland  River  above  Nashville,  between  Burnside,  Ky.,  and  Butler  landing,  Tenn., 

distance  143  miles. 


Articles. 


Cattle 

Flour 

Grain 

Hay 

Horses  and  mules . 


Tons. 


652 
117 
431 
129 
39 


Articles. 


Hogs 

Lnmber . 

Salt 

Tobacco . 
Staves  .. 


Tons. 


71 
249 

1,000 
147 

7,625 


Articles. 


Merchandise . 

Logs 

Posts  (cedar). 


Tons. 


2.646 

10, 870 

2Ti 


Number  of  passengers,  2,170. 


Steamers  (stern  wheel). 


Clayton  H.  Webb. 
Crescent 


Length.  ,  Breadth.  Depth.  Tonnage. 


Feet.     I 

110  ! 


Feet. 


Feet. 


3  i  90.98 

3  34.54 


These  steamers  made  13  trips  between  Burnside  and  Butler  Lauding,  and  111  trips 
only  to  intermediate  points. 
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List  of8teamboui8  (stern  wheel)  plying  on  Cumberland  Hirer  below  Xashrille, 


.                    Name. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Draft. 

Light. 

Loaded. 

E.  G-.  Bagon 

Feet. 
165 
120 
165 
165 
149 
61 
68 

Feet. 
31 
20 
30 
31 
28 
18 
17 

Feet. 
5 

? 

5 
3 
3 
3 

309 

79 

203 

203 

Inches. 
22 
12 
25 
22 
18 
22 

Feet. 
6 

Dover 

3 

B.  S.  Rhea 

5 

J.P.DTouillard 

6 

John  Fowler 

*» 

Chaw.  A.  Blacknian j 

25.26 
82 

E.  T.  Holnian 

■ 

* 

The  above  steamers  made  55  trips  between  Nashville,  Term.,  and  Evansvilie,  Ind., 
and  45  trips  between  Nashville,  Tenn.,  and  Paducah,  Ky. 

List  of  steamboats  (stern  wheel)  plying  on  Cumberland  River  above  Nashville. 


Name. 

Length. 

Breadth.  1 

I.  T.  Rhea 

Feet. 
150 
149£ 
149 
165 
140 

Feet.     1 

30    ' 

J.  J.  Odil 

28*  ! 
28 

John  Fowler 

J.W.Hart 

28 

Pearl 

24    ; 

The  above  named  steamers  made  78  round  trips  from  Nashville,  Tenn.,  to  Burn- 
side  Ky.,  and  13  trips  from  Nashville  to  Obed  (Obey)  River  and  return. 


PROJECT  OF  LIEUTENANT-COLONEL  J.  W.  BARLOW,  CORPS  OF  ENGI- 
NEERS, FOR  LOCK,  DAM,  AND  ABUTMENT  AT  LOCK  AND  DAM  NO.  1, 
CUMBERLAND  RIVER,  TENNESSEE. 

Engineer  Office,  U.  S.  Army, 

Xashville,  Ten*.,  March  9, 1891. 

General:  I  have  the  honor  to  submit  herewith  the  following  detailed 
project  for  lock,  dam,  and  abutment  at  the  site  of  Lock  and  Dam  No.  1, 
Cumberland  River,  as  proposed  by  the  Board  of  Engineer  Officers  con- 
vened by  Special  Orders  No.  68,  Headquarters  Corps  of  Engineers,  Oc- 
tober 16, 1889,  and  rendered  in  compliance  with  indorsement  of  Decem- 
ber 5,  1890,  on  copy  of  report  of  said  Board  dated  November  26, 1890. 

A  general  plan  of  the  site,  to  which  reference  is  invited,  showing  the 
location  of  the  proposed  works,  was  forwarded  to  the  Department  with 
my  letter  of  June  28,  1888. 

.  The  report  of  the  Board  of  Engineers  of  November  26, 1890,  discusses 
only  the  subject  of  the  dam,  but  as  the  indorsement  requires  a  project 
for  both  lock  and  dam,  it  is  believed  that  the  report  of  November  25, 
1890,  by  the  same  Board  upon  Lock  No.  2,  Cumberland  River,  should 
serve  as  a  guide  in  proposing  a  project  for  Lock  No.  1. 

I  therefore  transmit  herewith  :* 

*  Not  printed. 
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1.  A  tracing  showing  cross-section  plan  and  elevation  of  the  proposed 
dam  for  Lock  No.  1.  The  design  for  this  dam  has  been  adopted,  after 
carefal  consideration  of  the  latest  practice  in  dam  building,  especially 
on  the  Monongahela  and  Muskingum  rivers,  and  is  believed  to  possess 
requisite  strength  and  durability.  The  foundation  being  of  solid  rock, 
no  danger  of  undermining  is  anticipated. 

2.  Tracing  showing  proposed  method  of  constructing  the  abutment, 
including  cross  section,  plan,  and  elevation.  The  river  side  of  this  abut- 
ment will  be  of  rock-face  masonry,  except  where  it  is  joined  by  the 
dam,  and  there  the  surface  and  the  coping  will  be  of  pointed-face.  Crib 
work  filled  with  stone  will  be  carried  downstream  from  the  lower  end 
of  abutment  as  far  as  may  be  found  necessary  to  protect  the  bank  from 
scour.    Paving  will  also  be  added  where  required. 

3.  Tracing  showing  plan,  elevation,  and  cross  section  of  lock. 
These  drawings  conform  in  all  respects  to  the  suggestions  made  by 

the  Board  for  Lock  No.  2,  including  use  of  four  independent  turbines 
for  operating  the  gates  and  valves.  This  drawing  does  not  show  the 
location  and  arrangement  of  the  necessary  shafts,  pulleys,  etc.,  for 
transmitting  the  power  to  the  moving  parts  of  the  lock.  This  subject 
will  be  more  fully  discussed  at  a  subsequent  period,  after  further  con- 
sideration. 

I  am  not  now  entirely  convinced  that  turbines  will  be  as  desirable  a 
motive  power  as  steam,  on  account  of  the  varying  head  of  water,  which 
will  at  times  be  reduced  to  zero  and  will  then  necessitate  the  use  of 
some  other  power.  A  further  study  of  this  question  will  be  made,  and 
the  results  submitted  as  soon  as  practicable. 

My  experience  in  the  use  of  iron  gates  on  the  Muscle  Shoals  Canal 
strongly  inclines  me  to  recommend  their  adoption  on  the  Cumberland 
Eiver.  This  question  was  left  open  for  further  experience,  which  I  now 
think  sufficiently  warants  my  favorable  conclusion.  Detailed  draw- 
ings of  the  proposed  gates,  method  of  suspension,  etc.,  will  be  sub- 
mitted in  a  subsequent  report,  together  with  the  plans  to  be  recom- 
mended for  operating  machinery. 

The  method  of  constructing  the  lock  by  contract  has  already  been  ap- 
proved, and  contracts  for  the  masonry  are  now  in  force. 

It  is  recommended  that  the  lock  approaches,  dam,  and  abutment  be 
constructed  by  contract  after  advertising  in  the  usual  way. 

Following  are  estimates  for  completion  of  lock  and  approaches,  dam, 
and  abutment,  in  detail,  except  for  operating  machinery,  which  is  neces- 
sarily approximate.  The  latter  will  be  submitted  with  the  detailed 
report  thereon. 

An  increase  in  the  amount  of  masonry  beyond  existing  contracts  is 
necessary  and  is  due  to  the  substitution  of  masonry  in  the  land  wall  for 
natural  rock,  at  first  thought  practicable,  and  to  the  change  in  height  of 
walls  resulting  from  the  adoption  of  a  fixed  dam  instead  of  a  movable 
dam  by  the  Board  of  Engineers  and  approved  by  the  Chief  of  Engineers.  * 

Cubic  yards. 
Amount  of  masonry  required ,...- 12, 070 

Amount  of  masonry  under  contract 7, 547 

Amount  unprovided  for,  due  to  substitution  of  masonry  for  natural  rock 2, 123 

Amount  due  to  increased  height  of  walls 2, 400 

The  first  of  these  items  ought  properly  to  be  added  to  the  contract  of 
Holmes  &  Wilk,  dated  September  19, 1888,  and  the  second  to  that  of  H. 
F.  Holmes,  dated  October  17, 1800. 
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Estimate  of  cost  of  Loch  No.  1  and  itn  approaches,  dam,  and  abutment. 

Cofferdam,  built $6,021 

Excavation,  lock  pit,  part  completed 23, 425 

Masonry  nnder  contracts 76, 675 

Masonry  unprovided  for  by  contracts 39, 384 

Excavation  above  lock 10, 0UO 

Guard  cribs 2, 155 

Grading  and  paving  bank 6, 550 

Gates  and  operating  machinery 20,  (XX) 

: $184, 210 

Fixed  dam 47, 5(H) 

Abutment :  • 

Masonry,  estimated  at  prices  bid  by  Holmes  &  Wilk,  August 

6,  1889 .' 8,421 

Shore  protection,  grading  and  paving  bank 2, 267 

10,688 

Grand  total 242,398 

Very  respectfully, 

J.  W.  Barlow, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  12, 1891. 
Respectfully  submitted  to  the  Secretary, of  War  with  recommenda- 
tion that  the  within  project  be  referred  to  a  Board  of  Engineers  to  con- 
sist of  Col.  W.  P.  Craighill,  Maj.  A.  Mackenzie,  and  Maj.  D.  W.  Lock- 
wood,  of  the  Corps  of  Engineers,  for  consideration  and  report;  the 
Board  to  meet  at  Nashville,  Tenn.,  upon  the  call  of  the  senior  member. 
With  approval  of  the  Secretary  the  order  constituting  the  Board  will 
be  issued  from  this  office  and  the  expenses  of  the  Board  will  be  paid 
from  appropriation  for  improving  Cumberland  River  above  Nashville. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

War  Department, 

March  1,%  1891. 
Appproved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

Saml.  Hodgkins, 
Acting  Chief  Clerk. 


report  of  board  of  engineers  on  project  for  lock,  dam,' 
and  abutment  at  lock  and  dam  no>  1,  cumberland  river, 
tennessee. 

General:  The  Board  of  Engineer  Officers,  constituted  by  Special 
Orders  No.  17,  Headquarters,  Corps  of  Engineers,  Washington,  I).  C, 
March  14,  1891,  "to  consider  and  report  upon  a  project  for  lock,  dam, 
and  abutment  at  site  of  Lock  and  Dam  No.  1,  Cumberland  river,"  met  at 
Nashville,  Tenn.,  on  April  10, 1891. 
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Having  visited  and  examined  the  sijie  as  thoroughly  as  the  stage  of 
the  river  permitted,  and  considered  fiilly  the  plans  presented  and  all 
available  information  bearing  upon  the  work,  the  Board  has  the  honor 
to  submit  the  following  report. 

The  instructions  of  the  Board  are  found  in  an  indorsement  of  the 
Chief  of  Engineers,  dated  March  14, 1891,  on  the  project  submitted  by 
Lieut.  Col.  Bitrlow,  Corps  of  Engineers,  under  date  of  March  9,  189  i, 
and  they  require  the  consideration  of  and  a  report  upon  the  subject 
matter  of  such  project. 

The  project  presents  plans  for  the  masonry  of  a  lock,  for  a  fixed  dam, 
and  for  the  abutment  of  such  dam.  Keference  is  made  in  the  project  to 
the  general  plan  of  site,  forwarded  to  the  Chief  of  Engineers'  with  letter 
of  June  28, 1888.  The  project  also  refers  to  the  relative  advantages  of 
turbines  and  steam  power  for  operating  gates  and  valves,  the  use  of 
iron  gates,  the  substitution  of  masonry  for  natural  rock  in  the  land 
wall,  the  method  of  carrying  out  work  on  dam  and  abutment,  and  gives 
estimates  of  cost  of  the  work.  The  plans  proposed  by  the  local 
engineer  for  the  gates,  valves,  and  for  operating  machinery  were  pre- 
sented to  and  considered  by  the  Board. 

A  Board  of  Engiueer  Officers,  which  was  constituted  by  Special  Or- 
ders No.  43,  Headquarters,  Corps  of  Engineers,  Washington,  D.  C, 
March  12, 1887,  submitted,  under  date  of  March  30, 1887,  a  report  upon 
Lock  and  Dam  No.  1,  Cumberland  Eiver  (pages  1622-1626,  Keport  of 
Chief  of  Engineers  for  1888).  In  this  report  the  dimensions  of  lock, 
location  of  lock  and  dam,  and  the  details  of  lock,  fixed  dam,  and  abut- 
ment are  thoroughly  discussed  and  recommendations  are  made.  The 
recommendations  of  the  Board  were  approved  by  the  Chief  of  Engineers 
and  the  Secretary  of  War. 

A  second  Board  of  Engineer  Officers,  constituted  by  Special  Orders, 
No.  68,  Headquarters  Corps  of  Engineers,  Washington,  D.  C,  October 

16. 1889,  to  consider  the  proposed  dam  at  Lock  No.  1,  Cumberland  River, 
in  a  report  dated  November  16, 1889,  gave  a  contingent  approval  to  the 
construction  of  a  movable  dam  instead  of  the  fixed  dam  proposed  by 
the  first  Board.    This  Board,  in  a  subsequent  report  dated  November 

26. 1890,  for  reasons  therein  given,  withdrew  its  former  suggestion  and 
recommended  the  construction  of  a  fixed  dam,  as  at  first  proposed. 
This  Board  also  had  under  consideration  the  plans,  elevation,  and  cross 
sections  of  Lock  No.  2,  Cumberland  Biver,  and  approved  of  the  same, 
with  some  slight  modifications.  The  first  report  of  this  Board  (report 
of  Chief  of  Engineers  for  1890,  pages  2143  et  seq.),  received  the  ap- 
proval of  the  Chief  of  Engineers  and  Secretary  of  War,  and  the  sub- 
sequent reports  have  been  favorably  acted  upon  by  the  Chief  of 
Engineers. 

The  lock. — The  plan,  elevation,  and  cross  sections  for  Lock  No.  1, 
Cumberland  River,  presented  by  Lieutenant-Colonel  Barlow,  Corps  of 
Engineers,  with  his  project  dated  March  9, 1891,  are  in  accordance  with 
the  recommendations  of  the  report  of  the  Board  of  Engineers  dated 
March  30, 1887,  and  are  almost  identical  with  the  plans  as  approved 
by  a  Board  in  a  report  dated  November  2o,  1890,  for  Lock  No.  2.  Con- 
tracts for  the  excavation  of  the  lock  pit  and  for  the  masonry  of  lock 
have  been  entered  into,  and  the  former  work  is  well  under  way. 

The  plans  presented  are  recommended  for  approval,  with  the  sugges- 
tion that,  for  reasons  hereafter  given,  it  does  not  appear  necessary  to 
make  special  provision,  in  connection  with  masonry,  for  the  use  of  tur- 
bines or  Fontaine  valves. 

The  dam. — The  dam  proposed  is  similar  in  construction  to  those  in 


Digitized  by  LjOOQiC 


2282      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

successful  use  on  the  Monongahela  and  Muskingum  rivers,  and  is  in 
accordance  with  the  recommendations  of  the  Boards  of  Engineers  which 
have  had  this  dam  under  careful  consideration. 

The  plan  of  the  dam  as  presented  is  recommended  for  .approval. 

The  abutment — The  Board  of  Engineer  Officers  considering  Lock  and 
Dam  No.  1,  Cumberland  River,  in  1887,  made  certain  rccuminendations 
as  to  the  abutment  of  the  dam.  A  plan  for  an  abutment,  in  connection 
with  a  fixed  dam  and  based  on  such  recommendations,  was  submitted 
to  the  Chief  of  Engineers  and  approved  under  date  of  June  18, 1889. 
This  plan  definitely  located  the  abutment  and  fixed  the  length  of  the 
dam  at  432  feet.  Work  on  the  abutment,  under  the  approved  plan,  was 
advertised  and  proposals  for  the  construction  under  formal  contract 
were  received,  but  no  contract  for  the  work  was  entered  into,  in  conse- 
quence of  a  reopening  of  the  question  of  movable  and  fixed  dams. 

The  plans  of  the  abutment,  presented  for  the  consideration  of  this 
Board  with  the  project  of  March  9, 1891,  are  adapted  to  a  fixed  dam, 
and  are  a  modification  of  the  approved  plan  made  by  the  local  engineer 
upon  the  suggestions  of  the  Board  of  Engineers  which  had  under  con- 
sideration the  question  of  fixed  or  movable  dam,  the  modification  being 
made  with  a  view  to  reducing  the  amount  of  masonry  without  affecting 
the  efficiency  of  the  structure. 

Either  the  form  of  abutment  which  has  been  approved  or  the  modifi-' 
cation  of  such  form  now  presented  for  consideration  would  serve  the 
purposes  for  which  it  was  intended;  but  it  is  the  opinion  of  this  Board 
that  a  still  further  reduction  of  masonry  can  be  made  without  affecting 
efficiency  by  reducing  the  height  of  abutment  to  the  height  of  the 
bank  where  the  face  of  the  abutment  meets  the  natural  slope,  by  giving 
the  top  of  the  wing  wall  or  T  the  same  slope  as  the  natural  bank, 
and  by  the  protection  of  the  slope  of  the  bank  above  and  back  of  the 
abutment  by  substantial  paving.  The  modifications  are  in  accord  with 
the  views  of  the  local  engineer,  who  has  submitted  to  the  Board  a  plan 
embodying  the  changes  proposed. 

Valves. — Plans  contemplating  the  use  of  Fontaine  valves  for  the  filling 
culverts  and  ordinary  balanced  valves  for  the  emptying  culverts  were 
presented  to  the  Board  by  the  local  engineer  for  consideration.  The 
operation  of  the  Fontaine  cylindrical  valve  may  be  yet  considered  as  an 
experiment,  but  the  successful  working  of  the  ordinary  balanced  valve, 
as  proposed  by  the  local  engineer  for  the  emptying  culverts,  is  a  fixed 
fact.  It  is  therefore  recommended  that  the  balanced  valves  be  used  for 
the  filling  culverts  as  well  as  for  the  emptying  culverts. 

Gates. — l?lans  for  steel  gates,  similar  in  design  to  but  having  greater 
strength  than  the  gates  now  in  use  on  the  Muscle  Shoals  Canal,  have 
.  been  presented  by  the  local  engineer  and  considered.  The  Board  ap- 
proves of  the  plans. 

Machinery  for  operating  gates  and  valves. — The  original  plans  for  Lock 
1,  Cumberland  Eiver,  proposed  the  use  of  a  turbine  wheel  for  moving 
gates  and  valves.  The  Board  of  Engineers,  in  its  report  of  November 
25, 1890,  suggested  the  use  of  four  independent  turbines.  In  the  proj- 
ect of  March  9,  1891,  the  local  engineer  suggests  that  "  on  account  of 
the  varying  head,  which  may  at  times  be  reduced  to  zero,"  steam  maybe 
the  more  desirable  power.  The  Board  is  of  the  ojnnion  that,  under  the 
circumstances,  steam  would  be  more  reliable  than  water  power;  but  it 
is  of  the  further  opinion  that,  inasmuch  as  the  use  of  this  lock  will  be 
very  limited  for  many  years  to  come,  it  is  not  necessary  to  make  any 
provision  at  present  time  for  other  than  hand  power,  use  being  made  of 
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appliances  in  common  use;  that  is,  of  simple  spars  for  operating  gates 
and  of  gearing  and  small  capstans  for  operating  the  valves. 

Estimates. — Many  of  the  items,  and  the  largest  ones,  in  the  estimate 
of  cost  of  Lock  No.  1,  dam,  and  abutment,  are  based  on  actual  contract 
prices.  The  items  for  gates  and  operating  machinery  can  be  reduced 
somewhat,  if  approval  is  given  to  the  recommendation  that  no  provision 
be  made  at  present  for  other  than  hand-power  for  operating  gates  and 
valves.  A  corresponding  increase  may  be  required  in  item  of  abutment, 
to  provide  for  crib  work  mentioned  in  project  but  not  referred  to  in  esti- 
mate. It  is  desirable  that  an  item  be  added  to  the  estimate  for  contin- 
gencies. 

The  Board  would  respectfiilly  recommend  that  the  project  be  ap- 
proved, subject  to  the  modifications  hereinbefore  mentioned  as  to  abut- 
ment, valves,  power  for  operating  gates,  and  estimates. 

Respectfully  submitted. 


Wm.  P.  Cratgiiill, 
Colonel,  Corps  of  Engineers. 

A.  Mackenzie, 
Major,  Corps  of  Engineers. 

D.   W.   LOCKWOOD, 

Major,  Corps  of  Engineers, 


Baltimore,  Md.,  April  20, 1891. 

Bock  Island,  III.,  April  16, 1891. 

Cincinnati,  Ohio,  April  18, 1891. 
Brig.  Gen.  Thomas  L.  Casey,  ^ 

Chief  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 
U.  S.  Army, 
April  22,  1891. 

Respectfully  submmitted  to  the  Secretary  of  War. 

By  indorsement  of  November  23, 1 889,  the  Secretary  of  War  approved 
a  modification  of  the  then  existing  project  for  dam  at  Lock  No.  1,  Cum- 
beiland  Biver,  so  as  to  authorize  a  movable  dam  at  that  point. 

A  Board  of  Engineers  subsequently,  November  20, 1800,  recommended 
the  abandonment  of  the  plan  for  a  movable  dam  at  the  site  of  Lock  No. 
1,  and  by  authority  of  the  Secretary  of  War  a  new  Board  was  consti- 
tuted by  Special  Orders,  No.  17,  Headquarters  Corps  of  Engineers, 
March  14, 1891,  to  consider  and  report  upon  a  project  for  lock,  dam, 
aud  abutment  at  this  site. 

The  within  report  of  this  latter  Board  contemplates  the  construction 
of  a  fixed  dam,  and  the  views  and  recommendations  are  concurred  in  and 
submitted  with  recommendation  for  approval. 

H.  M.  Adams, 
Major,  Corps  of  Engineers,  in  Charge. 

[Second  indorsement.] 

War  Department, 

April  2o,  1891. 
The  within  report  of  the  Board  of  Engineers  is  approved  as  recom- 
mended by  the  officer  in  charge  of  the  office  of  the  Chief  of  Engineers. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


Digitized  by  LjOOQiC 


2284   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

E  E  6. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

This  stream  rises  in  the  plateau  of  the  Cumberland  Mountains  near 
Sparta,  Tenn.,  and  discharges  into  the  Cumberland  River  at  Carthage, 
about  116  miles  above  Nashville.  The  Cancy  Fork  River,  about  200 
miles  long,  and  having  its  course  and  watershed  wholly  in  Tennessee, 
is  navigable  to  Frank  Ferry,  about  92  miles  from  its  mouth. 

Under  provisions  of  act  of  Congress  approved  June  18, 1878,  an  ex- 
amination was  made  early  in  1879  from  the  mouth  of  the  river  to  Sligo 
Ford,  72  miles.  (See  Report  of  Chief  of  Engineers,  1879,  pages  1275- 
1 277.)  In  compliance  with  provisions  of  act  of  Congress  approved  July 
5, 1884,  the  examination  of  1879  was  extended  in  1876  from  Sligo  Ford 
to  Frank  Ferry,  a  distance  of  20  miles.  (See  Report  of  Chief  of  En- 
gineers, 1887,  pages  1768-1771.)  The  channel  was  found  to  be  obstructed 
by  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhanging  trees. 

The  present  project,  based  on  the  results  of  these  two  examinations, 
is  to  improve  the  92  miles  of  river  from  Frank  Ferry  to  its  mouth  by 
removing  the  surface  obstructions  and  building  necessary  dams  and 
training  walls  so  as  to  obtain  sufficient  water  for  safe  navigation  for 
steamboats  drawing  not  more  than  3  feet  during  the  usual  boating  sea- 
son of  about  5  months,  from  February  to  July. 

The  following  appropriations  have  been  made  for  this  work: 

Acts  of— 

June  14, 1880 $6,000 

March  3, 1881 4,000 

August  2, 1882 4,000 

July  5, 1884 3,000 

Augusts,  1886 3,000 

August  11, 1888 2,500 

September  19, 1890 2,500 

Aggregate 25,000 

The  amount  expended  to  June  30,  1890,  including  outstanding  in- 
debtedness, was  $22,441.90,  which  was  used  in  removing  snags,  over- 
hanging trees,  in  reducing  gravel  and  sand  bars,  in  repairing  and  build- 
ing wing  dams.  The  channel  to  Sligo  Ford,  when  the  river  is  at  a  3-foot 
stage  above  low  water,  being  very  much  improved,  especially  at  Chand- 
ler Island  Shoals  and  Trousdale  Ferry. 

No  funds  were  available  at  the  beginning  of  the  fiscal  year,  and  the 
appropriation  of  September  19, 1890,  was  made  too  late  to  take  advan- 
tage of  the  low- water  season  of  that  year. 

Active  operations  were  resumed  June  1,  the  water  having  reached  a 
stage  sufficiently  low  for  good  work  in  the  channel.  As  provided  by 
the  act  of  September  19, 1890,  work  was  begun  "in  accordance  with  last 
survey"  in  the  channel  at  Frank  Ferry  and  extended  to  the  foot  of 
Mine  Lick  Shoals,  a  distance  of  37  miles,  by  the  close  of  the  fiscal  year. 
The  upper  portion  of  the  channel,  from  Frank  Ferry  to  Sligo  Ford, 
was  especially  improved  by  the  partial  removal  of  some  8  fish-trap 
dams  and  other  surface  obstructions,  which  work  will  be  of  great  benefit 
to  the  rafts  and  flatboats  coming  down  on  the  next  "rain  tides." 
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The  following  table  shows  in  detail  the  character,  amount,  and  loca- 
tion of  the  work  done: 


Locality. 


i 


It 


Locality. 


! 

M 


il 


Frank  Ferry  Island . 

Mnsaey  Inland 

Goodson  Bare , 

Three  Islands 

Dishmael  Fish  Trap. 
Slick  Kock  Shoals... 
Sink  Creek  Shoals... 

Bain  Island 

Cow  Horn  Island 

Pine  Creek  Shoals. . . . 

Indian  Shoals 

Finegar  Island 

Certain  Shoals 

Love  Island , 


47 
402 
ISO 
375 
490 
125 
531 

76 
213 

47 


O  ydi. 
25 
27 
24 

75 
40 
24 
38 
25 
47 
5 


Milet. 


248 


18 


Bluff  Point 

Copperas  Cave  Shoals. . 

Fall  Creek  Point 

Sligo  Landing  * 

Lockhardt  Shoals 

Upper  Allen  Shoals 

Darkey  Eddy  Islands  t . 
Point  opposite  Narrows . 

Phillips  Island 

Lower  Allen  Shoals 

Howard  Shoals 

Mine  Lick  Shoals... 

Total 


37 
107 
138 

13 

17 
251 

12 
4f»0 
31  :t 

73 
430 


14 


C.  ydi. 
50 
34 


Milet. 
18 


4,787 


49        439  I 


*  Between  Frank  Ferry  and  Sligo  Ford  8  fish-trap  dams  were  removed. 

f  At  Darkey  Eddy  Island  1  dam  75  feet  long  was  built;  25  oubio  yards  of  rock,  75  cubic  yards  of 
gravel,  and  20  cords  of  brush  were  placed  in  dam. 

During  the  fiscal  year  the  commerce  of  the  Caney  Fork  Kiver  lias 
been  entirely  in  rafts,  no  steamboats  having  plied  upon  that  stream. 
The  merchants  say  that  it  is  impracticable  this  year  to  separate  and 
report  the  number  of  logs  received  from  the  Caney  Fork  and  the  Upper 
Cumberland. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $930.50. 

Estimate  for  improving  Caney  Fork  River  from  its  mouth  to  Frank 

Ferry $45,228.00 

Amount  appropriated 25, 000. 00 

Amount  expended,  including  outstanding  indebtedness 23, 353. 49 

Money  statement. 

July  1,  1890,  balance  unexpended $77. 01 

Amount  appropriated  by  act  approved  September  19, 1890 2, 500. 00 

2,577.01 
June  30, 1891,  amount  expended  during  fiscal  year 41.77 

July  1, 1891,  balance  unexpended 2, 535. 24 

Julyl,  1891,  outstanding  liabilities 888.73 

July  1, 1891,  balance  available 1,646.51 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 228. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    20, 228. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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E  E  7. 

IMPROVEMENT  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KENTUCKY. 

The  junction  in  Tennessee  of  Clear  Fork  and  New  Eiver  forms  the 
South  Fork  of  Cumberland  River.  From  the  junction  of  these  streams 
the  river  follows  a  northerly  course  of  about  88  miles  and  enters  the 
Cumberland  River  near  Burnside,  Ky.,  about  2  miles  below  Smiths  Shoals. 

It  was  found,  on  an  examination  made  under  provisions  of  act  of  June 
14, 1880,  that  this  stream  could  not  be  navigated  on  its  upper  waters 
owing  to  the  presence  of  great  sandstone  bowlders,  which  it  was  impos- 
sible to  remove.  Its  lower  waters,  for  a  distance  of  44  miles  from  its 
mouth,  were  found  to  be  considerably  obstructed  by  gravel  and  sand 
bars,  rock  reefs,  and  surface  obstructions.  It  was,  however,  deemed 
feasible  to  reduce  the  reefs  and  bars,  and  clear  the  channel  of  drift, 
snags,  and  overhanging  trees,  and  by  the  use  of  wing  dams  to  contract 
and  deepen  the  channel.  The  project  as  adopted  looks  to  this  necessary 
improvement  so  as  to  obtain  a  safe  channel  for  the  passage  of  flatboats 
and  rafts  at  a  stage  of  the  river  not  lower  than  3  feet  above  average 
low  water,  the  improvement  to  extend  from  Devils  Jumps  to  the  mouth, 
a  distance  of  about  44  miles. 

The  following  appropriations  have  been  made  for  this  work: 

Act  of— 

August  2,  1882 $3,000 

July  5,  1884 .* 4,000 

August  5,  1886 5,000 

These  sums,  aggregating  $12,000,  have  been  expended  principally  at 
Sloan  Shoals  and  Robert  Mill  Shoals.  The  channel  has  been  consider- 
ably improved  and  cleared  of  surface  obstructions  for  a  distance  of  about 
16  miles  above  the  mouth  of  the  river. 

No  appropriation  has  been  made  for  this  improvement  since  the  act 
of  August  5, 1880,  and  consequently  no  work  has  been  done  during  the 
fiscal  year  ending  June  30, 1891. 

Estimates  for  improving  south  fork  of  Cumberland  River,  Kentucky: 

From  Kentucky  line  to  Devils  Jumps $27, 538. 00 

From  Devils  Jumps  to  mouth  of  river 35, 265. 00 

Total  estimate ., 62,803.00 

Amount  appropriated 12, 000. 00 

Amount  expended,  including  outstanding  indebtedness 11, 968. 94 

Money  statement 
July  1,  1890,  balance  unexpended $41. 03 

July  1,  1891,  balance  unexpended 41. 03 

J  uly  1,  1891,  outstanding  liabilities 9. 97 

July  1,  1891,  balance  available 31.06 

{ Amount  (estimated)  required  for  completion  of  existing  project 50, 803. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

South  Fork  of  Cumberland  River,  Kentucky,  from  July  1, 1890,  to  June  SO,  1891. 

Tons. 

Logs 20,112 

Lumber 8,000 

Posts  (cedar) 790 
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EE8. 

PRELIMINARY  EXAMINATION   OF   LITTLE  PIGEON   RIVER,   TENNESSEE, 
FROM  MOUTH  TO  SEVIERVILLE. 

[Printed  in  House  Ex.  Doc.  No.  159,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  January  7, 1891. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  3, 1891,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
giving  results  of  a  preliminary  examination  of  Little  Pigeon  River,  from 
mouth  to  Sevierville,  Tenn.,  made  in  compliance  with  requirements  of 
the  river  and  harbor  act  approved  September  19, 1890. 

Colonel  Barlow  states  that  the  improvement  of  the  locality  could  only 
be  effected  by  heavy  rock  excavations  through  a  number  of  reefs,  or  by 
the  construction  of  locks  and  dams,  in  either  case  involving  an  expense 
which  does  not  seem  warranted  by  the  conditions  now  existing.  He  is 
therefore  of  the  opinion  that  Little  Pigeon  River  from  mouth  to  Sevier- 
ville is  not  at  present  worthy  of  improvement  by  the  United  States, 
and  in  this  opinion  I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.9  Chief  of  Engineers. 
,Hon.  Redfield  Proctor, 

Secretary  of  War. 


report  of  lieutenant-colonel  j.  w.  barlow,  corps  of  engi- 
neers. 

Engineer  Office,  U.  S.  Army, 
%  Nashville,  Tenn.,  January  3, 1891. 

General  :  I  have  the  honor  to  present  herewith,  in  compliance  with 
instructions  contained  in  Department  letter  of  September  20, 1890,  the 
report  of  a  preliminary  examination  of"  Little  Pigeon  River  from  mouth 
to  Sevierville, "  as  provided  for  in  act  of  Congress  approved  Septem- 
ber 19, 1890. 

This  river  is  formed  by  two  branches,  known  as  East  Fork  and  South 
Fork,  which  join  at  Sevierville,  in  East  Tennessee.  The  river  flows  in  a 
northwesterly  course  about  5  miles  and  empties  into  the  French  Broad 
River  about  42  miles  above  Knoxville.  The  French  Broad  River  itself 
is  badly  obstructed  by  rock  reefs  and  is  not  navigable  at  its  low  stages. 
The  navigation  of  little  Pigeon  River  being  dependent  upon  that  of 
the  French  Broad,  it  would  be  useless  to  do  more  than  to  provide  for 
navigation  during  its  medium  and  higher  stages. 

I  personally  visited  this  river  on  the  29th  and  30th  of  December,  1890, 
and  made  such  examination  as  was  possible  without  the  aid  of  instnr- 
inents.  Though  the  river  was  not  at  its  lowest  stage,  I  crossed  it  twice 
by  fording  in  traveling  from  near  its  mouth  to  Sevierville,  the  depth 
at  each  ford  being  from  12  to  24  inches.  The  shoal  and  rapids  were 
plainly  visible  from  the  banks,  and  are  generally  of  solid  rock,  though 
gravel  has  been  deposited  in  places,  also  forming  troublesome  shoals. 
It  is  reported  that  in  very  dry  seasons  there  is  so  little  water  that  the 
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shoals  are  scarcely  covered.  There  are  six  of  these  shoals  between 
Sevierville  and  Catlettsburg,  3  miles  below,  and  the  fall  in  that  distance 
is  estimated  to  be  about  15  or  20  feet.  The  width  of  the  stream  is  from 
150  to  300  feet. 

The  object  desired  by  improving  this  river  from  mouth  to  Sevierville, 
a  distance  of  5  miles,  is  to  enable  boats  plying  on  the  French  Broad 
River  to  run  up  to  Sevierville,  which  is  an  excellent  receiving  and  dis- 
tributing point  for  a  large  and  rich  agricultural  territory,  whose  only 
means  of  transportation  (except  by  wagon)  is  along  the  French  Broad 
Biver. 

Little  Pigeon  River,  in  its  present  condition,  is  utilized  during  the 
winter  months,  and  as  often  as  possible  in  summer,  for  flatboats,  which 
are  pushed  up  and  down  between  Sevierville  and  the  mouth.  When 
practicable,  steamboats  ascend  the  Little  Pigeon,  frequently  going  up 
as  far  as  Catlettsburg,  about  2  miles,  and  occasionally  during  extreme 
high  water  to  Sevierville.  The  flatboats  connect  regularly  with  the 
steamboats  either  at  the  mouth  of  Little  Pigeon  or  at  some  point  as 
high  up  as  the  steamers  are  able  to  reach.  The  amount  of  freight  car- 
ried in  and  out  of  Little  Pigeon,  as  stated  by  the  carriers,  is  greater 
than  that  carried  on  the  French  Broad  above  this  stream. 

At  the  time  of  my  visit  the  local  steamboat,  Lucille  Borden,  came 
into  the  Little  Pigeon  for  freight  and  passengers,  ascending,  however, 
at  that  stage  of  water  less  than  a  mile  from  its  mouth.  I  took  advan- 
tage of  this  opportunity  to  float  down  from  Catlettsburg  to  the  steamer, 
about  1£  miles,  on  one  of  the  flatboats. 

In  this  section  of  the  stream  there  is  but  one  bad  shoal,  which,  if 
removed,  would  permit  light-draft  steamers  to  reach  the  warehouse 
below  Catlettsburg  during  the  navigable  seasons  of  the  French  Broad 
River,  and  would  result  in  great  convenience  to  the  shipping  interests. 
The  improvement  of  Little  Pigeon  River  as  far  up  as  the  warehouse 
would,  in  my  opinion,  be  very  desirable,  as  there  is  no  landing  on  the 
French  Broad  River  in  this  vicinity,  and  the  construction  of  such  a 
landing  and  a  road  leading  to  it  would  be  difficult,  owing  to  the  topog- 
raphy of  the  country.  The  cost  of  this  improvement  would  be  moder- 
ate, probably  about  $10,000,  and  would,  I  think,  be  justified.  There  is 
not  the  same  necessity,  however,  for  carrying  the  work  up  to  Sevier- 
ville, as  freight  can  be  brought  by  wagon  to  Catlettsburg  for  shipment 
almost  as  readily  as  to  Sevierville. 

A  thorough  improvement  of  Little  Pigeon  River  from  mouth  to 
Sevierville  could  only  be  made  by  heavy  rock  excavation  through  a 
number  of  reefs,  or  by  the  construction  of  locks  and  dams,  in  either 
case  involving  an  expense  which  does  not  seem  warranted  by  the  condi- 
tions now  existing.  At  some  future  time,  when  the  obstructions  on  the 
French  Broad  have  been  more  completely  removed  between  Knoxville 
and  the  mouth  of  Little  Pigeon  River,  I  think  it  would  be  advantageous 
and  proper  to  improve  the  lower  section  of  the  latter  stream  so  as  to 
permit  of  a  more  convenient  and  easy  access  to  the  French  Broad. 

In  view  of  the  above,  I  feel  constrained  to  report  that,  in  my  judg- 
ment, the  Little  Pigeon  River  from  mouth  to  Sevierville  is  not,  at  pres- 
ent, worthy  of  improvement  by  the  General  Government,  and  therefore 
no  additional  allotment  for  surveys  is  recommended. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 
Lieut.  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer*,  U.  IS.  A, 
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EE9. 

PRELIMINARY  EXAMINATION  OF  HARBOR  OF  SMITHLAND,  KENTUCKY. 

(Printed  in  House  Ex.  Doe.  No.  107,  Fifty -first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  December  17, 1890. 
Sib:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  December  12, 1890,  from  Lieut.  Col.  J.  W.  Barlow,  Corps 
of  Engineers,  giving  results  of  preliminary  examination  of  harbor  of 
Smithland,  Ky.,  made  to  comply  with  provisions  of  the  river  and  harbor 
act  approved  September  19, 1890. 

Lieutenant-Colonel  Barlow  reports  that  the  town  front  has  already 
been  protected  to  a  certain  extent  by  private  contribution  and  that 
now  the  citizens  desire  the  General  Government  to  carry  on  the  work, 
but  he  does  not  think  that  this  harbor  is  worthy  of  improvement  by 
Congressional  appropriation.  I  concur  in  the  opinion  of  Lieutenant- 
Colonel  Barlow. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Bedfield  Proctor, 

Secretary  of  War. 


REPORT   OF  LIEUTENANT-COLONEL  J.  W.  BARLOW,  CORPS    OF  ENGI- 
NEERS. 

Engineer  Office,  XJ.  S.  Army, 
Nashville,  Tenn.,  December  12, 1890. 

General:  In  compliance  with  Department  letter  of  September  20, 
1890, 1  have  the  honor  to  report  that  on  the  1st  instant  I  visited  Smith- 
land,  Ky.,  for  the  purpose  of  making  a  preliminary  examination  of  that 
harbor  to  ascertain  if  it  is  worthy  of  improvement  by  the  General  Gov- 
ernment. 

Upon  consultation  with  several  citizens  interested  in  the  prosperity 
of  the  place  I  ascertained  that  the  improvement  sought  consisted  in  the 
construction  of  a  revetment  along  the  front  of  the  town  for  the  purpose 
of  preventing  further  erosion  of  the  bank  by  the  current  and  waves  of 
the  river  during  its  high  stages. 

The  bank  or  levee  in  front  of  the  town;  a  part  of  which  is  used  as  a 
landing  for  steamers,  is  about  1,800  feet  in  length,  the  top  being  about 
44  feet  above  low  water.  Of  this  front  about  160  feet  in  length  was 
paved  many  years  ago  on  a  slope  of  about  30  degrees,  forming  a  perma- 
nent levee.  The  river  current  and  waves  during  high  water  have  eaten 
into  the  bank  along  the  entire  town  front,  except  where  protected  by 
the  pavement  above  mentioned.  Last  year  the  destruction  of  the  street 
in  front  of  the  business  houses  had  occurred  and  the  buildings  them- 
selves seemed  threatened.  This  danger  caused  the  citizens  to  contrib- 
ute sufficient  means  to  build  an  extension  of  the  old  pavement,  but  with 
a  steeper  slope  and  on  a  cheaper  scale,  a  further  distance  of  about  000 
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feet..  This  will,  it  is  probable,  serve  the  purpose  for  which  it  was  de- 
signed. 

The  citizens  now  desire  the  General  Government  to  cany  on  this  work 
so  as  to  afford  protection  to  the  whole  front  of  the  town  threatened  by 
future  floods  and  base  their  claim  for  assistance  upon  the  reasons  given 
in  the  accompanying  memorandum.  I  concur  in  most  of  their  state- 
ments presented  in  this  paper,  but  do  not  believe  that  the  amall  spur 
dam  referred  to  has  had  any  effect  whatever  in  causing  the  damage  to 
the  levee  at  Smithland,  nor  do  I  agree  with  the  sentiment  of  the  people 
that  this  work  comes  properly  within  the  range  of  river  and  harbor  im- 
provement to  be  carried  on  by  the  United  States.  I  therefore  am  of 
opinion  that  this  harbor  is  not  worthy  of  improvement  by  Congressional 
appropriation. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieutenant-Colonel  of  Engineer*. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer*,  U.  8.  A. 


STATEMENT  OF  CITIZENS  OF  SMITHLAND,   KENTUCKY. 

A  meeting  of  the  citizens  of  Smithland,  Ky.,  was  hurriedly  summoned  on  Monday, 
December  1;  1890,  for  the  purpose  of  conferring  with  J.  W.  Barlow,  lieutenant-col- 
onel of  engineers,  U.  8.  Army,  who  was  present,  in  reference  to  work  to  be  done  by 
the  General  Government  at  or  near  the  mouth  of  the  Cumberland  River. 

The  following  citizens  were  present,  viz :  W.  W.  Stewart,  T.  D.  Presnell,  Charles  B. 
Davis,  Charles  W.  Conant,  E.  P.  Haynes,  J.  D.  Clapton,  Capt.  J.  V.  Scyster,  Charles  W. 
Watts,  J.  Newton,  David  Adams,  and  W.  C.  Watts. 

The  meeting  was  organized  by  calling  Ma.  W.  W.  Stewart  to  the  chair  and  the 
appointment  of  Mr.  W.  C.  Watts  as  secretary. 

Colonel  Barlow  having  stated  the  object  of  his  visit,  and  after  a  full  and  free  ex- 
pression of  views,  opinions,  etc.,  it  was  resolved  that  the  secretary  be  instructed  to 
furnish  Colonel  Barlow  with  a  statement  as  follows: 

In  March  last  a  petition  was  sent  to  Hon.  W.  J.  Stone,  member  of  Congress  from 
this  district,  praying  the  General  Government  to  appropriate  $20,000  for  the  purpose 
of  improving  the  levee  in  front  of  the  town  of  Smithland.  That  petition  was  signed 
not  only  by  nearly  every  leading  citizen  of  Smithland,  but  by  many  citizens  of  this 
county,  by  several  of  the  citizens  of  Paducah  who  are  interested  in  the  navigation 
of  the  Cumberland  and  Ohio  rivers,  and  by  the  officers  of  nearly,  if  not  quite  all.  of 
the  regular  steamers  plying  the  Ohio  and  Cumberland  rivers  which  pass  this  point. 
That  petition  we  have  not  before  us,  but  it  was  based  upon  the  following  statements 
of  facts,  etc. : 

(1)  That  repeated  overflows  in  recent  years  had  so  cut  away  the  front  or  Water 
street  of  Smithland,  on  which  the  business  portion  of  the  town  was  situated,  that  a 
single  wagon  could  scarcely  pass  along  the  sand;  and  that,  unless  some  work  was 
done  to  check  the  washing  away  of  the  levee,  the  chief  business  buildings  in  the 
town  would  soon  be  undermined  and  topple  into  the  river. 

(2)  That,  in  consequence  of  the  condition  of  the  levee,  steamers  plying  the  Ohio 
and  Cumberland  rivers  found  it  well-nigh -impossible  at  high  water  to  take  on  or 
discharge  cargo  at  Smithland,  and  hence  the  appropriation  was  asked  in  the  interest 
of  commerce :  that  is,  the  stream  of  commerce  of  the  Ohio  and  Cumberland  rivers 
passing  Smithland. 

(3)  That  the  landing  of  such  steamers  at  the  wharf  or  levee  in  Smithland  during 
high  water  did  serious  damage  to  said  levee. 

(4)  That  most  of  the  roads  on  the  peninsula  between  the  Cumberland  and  the 
Ten iiossee  rivers  concentrated  at  Smithland,  and  hence  the  appropriation  asked  for 
was  in  the  interest  of  the  surrounding  district  which  made  Smithland  their  shipping 
point. 

(5)  That  the  injury  to  the  levee  at  Smithland  had  certainly  to  some  extent  resulted 
from  works  done  by  the  General  Government.  We  refer  to  the  two  spur  dams  re- 
frrrpd  to  in  Colonel  Barlow's  report  of  April  17,  X8S8  (Appendix  A  A,  page  1626), 
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Now,  there  is,  we  think,  no  doubt  that  the  channel  of  the  river  immediately  below 
Smithland  was  so  diverted  by  these  spur  dams  as  to  force  the  current  against  the 
main  shore,  and  thus  cut  away  the  levee  in  front  of  the  lower  portion  of  Smithland; 
and  the  General  Government,  having  done  the*  town  this  injury,  should  contribute  to 
its  restoration. 

(6)  That  about  one-half  of  the  population  of  Smithland  is  composed  of  negroes, 
who  are  unable  to  contribute  in  the  way  of  taxes  to  the  improvement  of  Smithland 
Levee. 

(7)  That  for  the  foregoing  reasons  Congress  was  asked  in  the  interests  of  Smith- 
land,  in  the  interest  of  the  surrounding  country  which  makes  Smithland  their  ship- 
ping point,  and  in  the  interest  of  the  commerce  of  the  Cumberland  and  Ohio  rivers 
to  make  the  desired  appropriation. 

The  foregoing  petition  was,  it  should  be  remembered,  drawn  and  signed  in  March 
Last  (1890).  A  few  days  later  there  was  another  and  higher  rise  in  the  rivers  (say 
up  to  47  feet  on  the  gauge)  which,  with  the  swift  current  (estimated  at  5  to  8  miles 
per  hour),  did  further  and  serious  damage  to  the  levee  in  front  of  Smithland.  This 
necessitated  immediate  action  on  the  part  of  the  citizens  of  Smithland,  and  a  rock 
revetment,  extending  for  about  600  feet  in  front  of  the  town  and  over  that  portion 
of  the  levee  most  seriously  damaged,  was  constructed.  This  hasty  and  temporary 
work  will,  it  is  now  thought,  answer  the  purpose  for  which  it  was  designed.  But 
this  revetment  should  extend  some  1,200  feet  farther — say  1,800  feet  in  ail — and  the 
citizens  of  Smithland  have  been  so  heavily  taxed  to  do  the  work  already  done  that 
they  are  powerless  to  do  more. 

And  here,  be  it  remembered,  the  appropriation  from  Congress  asked  for  is  further 
based  on  the  broad  foundation  of  an  improvement  in  the  navigation  of  both  the  Cum- 
berland and  Ohio  rivers.  It  is  now  quite  evident,  from  the  rapid  cutting  away  of 
the  head  of  Cumberland  Island,  owing  to  the  increased  volume  of  water  coining 
through  the  chute  and  the  wearing  away  of  the  "points  "at  the  junction  of  the  "chute"' 
with  the  Cumberland  River,  that  the  current  of  the  Ohio  River  passing  through  the 
chute  will,  when  the  Ohio  happens  to  be  relatively  higher  than  the  Cumberland, 
strike  at  an  angle  of  about  45  degrees  against  the  levee  at  the  upper  portion  of  Smith- 
land,  the  tendency  of  which  willbe  to  scoop  out  and  wash  away  the  valley  in  which 
the  business  portion  of  Smithland  is  situated.  And,  should  it  do  so,  it  is  quite  evident 
that  the  current  would  cut  around  and  back  of  the  upper  end  of  the  dam,  which  it  is 
proposed  to  construct  from  a  point  immediately  below  Smithland  down  the  river  be- 
tween the  Tow  Head  and  Cumberland  Island,  and  thus  materially  injure  the  navi- 
gation of  both  the  Ohio  and  Cumberland  rivers  at  or  about  the  foot  of  Cumberland 
Island. 

The  meeting  further  desired  to  extend  their  thanks  to  Colonel  Barlow  for  his  kind- 
ness and  courtesy  in  furnishing  such  information  as  he  could  in  reference  to  the  work 
to  be  done  by  the  General  Government  at  and  about  the  mouth  of  the  Cumberland 
River. 

W.  W.  Stewart, 

Chairman. 
W.  C.  Watts. 

Secretary. 


LETTER  FROM  MESSRS.  WATTS  A  ADAMS,  REAL  ESTATE  AGENTS; 

Smithland,  Ky.,  December  8,  1890. 
Dear  Sir:  Since  writing  you  on  the  4th  instant  we  have  had  a  talk  with  a  friend 
of  ours  who  resides  in  Shawneetown,  111.,  who  tells  us  that  since  the  great  overflow 
of  1884,  which  did  that  town  serious  aamage,  the  State  of  Illinois  appropriated  $50,000 
and  the  General  Government  $30,000,  and  a  good  levee  in  front  of  the  town  has  been 
constructed.  Taking  this  as  a  precedent  We  can  see  no  reason  why  Congress  should 
not  help  our  town  as  indicated  in  petition.  Please  look  into  the  Shawneetown  appro- 
priation. 

Yours,  very  respectfully, 

Watts  &  Adams, 

Lieut.  Col.  J.  W.  Barlow, 

Corpe  of  Engineers,  U.  8,  A* 
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E  E  10. 

PRELIMINARY  EXAMINATION  OF  OBION  RIVER,  TENNESSEE,  FROM  ITS 
MOUTH  TO  THE  CROSSING  OF  THE  LOUISVILLE  AND  MEMPHIS  RAIL- 
ROAD IN  OBION  COUNTY. 

Engineer  Office,  U.  S.  Army, 
Nashville,  Tenn.,  December  23, 1890. 

General  :  I  have  the  honor  to  present  herewith  a  report  upon  the 

preliminary  examination  of  Obion  River  from  its  month  to  the  crossing 

of  the  Louisville  and  Memphis  Eailroad  in  Obion  County^  Tenn.,  made 

in  compliance  with  act  of  Congress  approved  September  19, 1890,  and 

%  Department  letter  of  September  20, 1890. 

This  river  is  formed  by  several  small  streams  known  as  North,  South, 
Rutherford,  Harris  and  Big  Davidson  forks  in  the  northwestern  part  of 
the  State.  It  flows  in  a  southwesterly  direction  through  Obion  and 
Dyer  counties,  and  empties  into  the  Mississippi  River  at  Hale's  Point. 
About  4  miles  above  its  mouth  it  is  joined  by  the  Forked  Deer  River. 

An  examination  of  this  river  was  made  under  Maj.  W.  H.  H.  Ben- 
yaurd's  direction,  in  1880.  (See  Report  of  Chief  of  Engineers,  1881,  pp. 
1486-89.)  From  this  report  it  would  appear  that  the  obstructions 
on  this  river  are  almost  wholly  composed  of  drift  and  overhanging 
trees,  the  removal  of  which  would  render  this  stream  navigable  as  far 
as  Obion?  a  distance  of  about  115  miles,  and  at  which  point  it  is  crossed 
by  the  line  of  the  Newport  News  and  Mississippi  Valley  Company. 
Above  this  point  no  improvements  have  been  considered  advisable. 

This  examination,  as  shown  by  Major  Benyaurd's  report,  was  well 
made,  and  it  is  probable  that  no  material  changes  have  occurred  in  the 
river  since  that  date. 

In  his  report  Major  Benyaurd  states  that — 

The  obstructions  to  navigation  are  snags,  logs,  leaning  timber,  etc.,  the  removal 
of  which  would  constitute  the  principal  work  to  be  carried  on  in  order  to  make  the 
river  navigable  for  the  class  of  boats  that  navigate  the  stream.  These  boats  are  of 
the  same  character  as  those  on  the  Forked  Deer  River,  the  narrowness  of  the  river 
and  the  shortness  of  many  of  the  bends  not  allowing  any  but  boats  of  sinaU  dimen- 
sions to  run  on  the  river  except  in  the  lower  part. 

Mr.  Harrison's  estimate  for  removing  the  obstructions  as  above  mentioned,  is 
$28,809. 

The  Obion  runs  through  a  fine  and  heavily  timbered  country,  and  the  principal 
article  of  export  is  lumber,  of  which  vast  quantities  are  annually  shipped  both  in 
the  log  and  as  sawed  lumber.  Numerous  saw-mills  line  the  stream,  and  they  are 
kept  in  constant  operation.  The  estimated  value  of  the  production  is  given  by  Mr. 
Harrison  as  upwards  of  $2,800,000.  The  railroads  control  all  the  trade  of  the  upper 
section  of  the  river  above  Obion  Station,  the  crossing  of  the  Paducah  Railroad; 
below  this  point  the  only  outlet  to  the  commerce  is  by  steamboat. 

For  the  purpose  of  obtaining  additional  commercial  statistics  and 
such  other  information  as  could  be  procured  from  citizens  interested  in 
this  improvement,  Assistant  Engineer  Benj.  B.  Smith  was  directed  to 
visit  the  locality  and  also  to  examine  such  portions  of  the  river  as  were 
readily  accessible. 

From  Mr.  Smith's  report  herewith  it  appears  that  the  length  of  the 
section  of  river  upon  which  improvements  are  desired  between  Obion 
and  the  mouth  is  but  85  miles,  instead  of  115  as  previously  reported. 
Its  average  width  is  150  feet,  and  depth  at  low  water,  5  feet.  The  slope 
of  the  river  is  quite  gentle,  the  adjoining  country  being  flat,  and  there 
are  but  two  shoals  reported  below  Obion,  which  are  said  to  be  caused 
by  piles  of  drift,  and  that  these  would  disappear  upon  the  removal  of 
the  drift. 
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It  farther  appears  from  Mr.  Smith's  report  that  the  production  of 
lumber  in  the  valley  of  the  Obion  is  very  large,  and  and  would  be  much 
greater  if  better  facilities  were  afforded  for  marketing,  by  clearing  the 
river  of  drifts  and  snags.  The  cultivation  of  wheat  is  largely  increasing, 
and  the  production  of  cattle,  sheep,  hogs,  mules,  and  horses  is  exten- 
sively carried  on.  It  is  also  represented  that  the  entire  valley  suffers 
from  heavy  freight  rates,  which  in  a  great  measure  prevent  develop- 
ment of  it  natural  resources. 

Obion,  the  only  town  of  consequence  upon  the*  river,  would  be  an 
important  shipping  point  by  rail,  were  it  not  for  the  fact  that  Dyers- 
burg,  on  the  Forked  Deer  River,  can  obtain  much  lower  rates  on  account 
of  its  water  transportation,  and  therefore  draws  largely  from  the  terri- 
tory which  should  be  tributary  to  Obion. 

The  Obion  River  appears  to  be  a  more  important  river  than  the 
Forked  Deer,  receiving  both  the  waters  of  that  stream  and  the  overflow 
from  Reelfoot  Lake. 

In  view  of  all  the  above  conditions,  the  Obion  River  is,  in  my  opinion, 
worthy  of  improvement  as  far  up  as  Obion  Station,  at  the  crossing  of 
the  Newport  News  and  Mississippi  Valley  Railroad.  The  cost  of  such 
improvement  was  estimated  in  1880  by  Assistant  Engineer  Harrison,  in 
his  report  to  Major  Benyaurd,  at  $28,809,  which,  in  comparison  to  the 
benfits  to  be  obtained,  is  considered  a  very  moderate  sum. 

To  verify  these  estimates — under  possibly  changed  conditions — I  re- 
spectfully recommend  that  a  survey  be  made  as  early  in  the  spring  as 
practicable,  at  a  cost  not  to  exceed  $500. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 


REPORT  OF  MR.  B.  B.   SMITH,   ASSISTANT  ENGINEER. 

Nashville,  Tenn.,  December  15a  1890. 

Colonel:  In  accordance  with  your  written  instructions  of  December  8, 1890, 1  left 
Paducah.  Ky.,  December  11,  to  make  an  examination  of  the  Obion  River,  Tennessee, 
with  a  view  of  obtaining  data  for  a  report  on  the  desirability  and  practicability  of 
improving  the  river  for  navigation. 

This  river  is  formed  by  the  junction  of  the  North,  South,  Rutherford,  Harris,  and 
Big  Davidson  forks,  near  Crockett  Station,  on  the  Mobile  and  Ohio  Railroad.  Fol- 
lowing a  general  southwesterly  course  through  the  counties  of  Obion  and  Dyer,  it 
empties  into  the  Mississippi  River  at  Hales  Point.  The  total  length  of  the  river  is 
about  200  miles,  but  steamboats  have  never  ascended  it  more  than  85  miles,  and  its 
upper  portion  is  but  little  used,  even  for  rafting  or  flatboating.  FoUowing  the  gen- 
eral characteristics  of  the  Mississippi  River  tributaries  through  this  section,  it  flows 
through  a  low,  alluvial  country,  with  no  rock  to  form  serious  shoals  upon  its  course, 
is  devoid  of  rapids,  and  for  the  most  part  deep  and  sluggish.  Its  average  width  is 
about  150  feet,  and  its  depth  will  average  6  feet  at  low  water,  at  least  for  the  85 
miles  below  Obion  Station,  the  only  section  navigated  thus  far  by  steamboats. 

There  are  but  two  shoals  on  this  lower  section  which  obstruct  navigation  at  ex- 
treme low  stages.  One  of  these  is  .it  Norman  Mill,  35  miles  above  the  river's  mouth. 
It  is  a  mud  shoal,  caused  most  probably  by  an  accumulation  of  drift,  and  easily  re- 
moved. The  shoal  does  not  continue  for  more  than  1,500  feet,  and  at  no  time  has  less 
than  20  inches  of  water  throughout  its  length.  At  Merriweather  Ferry,  about  55 
miles  from  the  mouth,  is  a  mixed  sand  and  gravel  shoal.  The  river  spreads  here  to 
about  300  feet  in  width,  but  the  shoal  is  short,  and  always  has  18  inches  of  water  at 
lowest  stages.  These  are  the  only  points  fordable  for  horses  and  cattle  during  dry 
seasons. 

No  work  has  been  d6ne  upon  the  river  by  the  General  Government,  though  as  far 
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back  as  1842  the  State  of  Tennessee  appropriated  quite  a  considerable  sum  for  its 
improvement. 

The  river  is  very  tortuous,  Hales  Point,  at  its  mouth,  being  but  36  miles  from 
Obion  by  land  and  about  85  miles  by  water.  Flowing,  as  it  does,  through  a  heavily 
wooded  country  with  timbered  bottoms  which  are  frequently  overflowed  and  in 
which  the  lumbermen  are  constantly  at  work,  its  condition  as  regards  snags  and 
drift  can  be  easily  conjectured.  The  overhanging  trees  upon  its  banks  for  miles 
form  dangerous  obstructions  to  the  upper  works  of  steamboats  navigating  it. 

During  my  visit  to  this  section  the  river  was  entirely  out  of  its  bed,  hence  I  could 
form  no  opinion  as  to  the  height  and  quality  of  its  banks.  Assistant  Engineer  Zeff 
Harrison's  report  to  Maj.  W.  H.  H.  Benyaurd,  in  1880,  was  shown  to  the  several  pilots 
and  boat  owners  upon  the  river,  and  his  statements  of  its  general  characteristics 
and  obstructions  were  corroborated  throughout.  Most  of  my  time  was  spent,  there- 
fore, in  learning  the  general  commercial  status  of  the  surrounding  country. 

The  principal  exports  of  the  valle/  of  the  Obion  River  are  lumber,  wheat,  and 
cattle.  Its  lumber  interests  are  very  large,  the  timber  along  the  river  bottoms  being 
heavy  and  of  a  varied  character.  White  and  red  oak,  poplar,  sassafras,  cypress, 
hickory,  beech,  gum,  cottonwood,  ash,  walnut,  sycamore,  and  maple  are  all  found  in 
abundance  and  of  a  very  fine  quality.  The  farmers  are  turning  their  attention  more 
and  more  to  wheat,  the  land  yielding  good  crops  of  an  excellent  quality.  Cattle, 
sheep,  hogs,  mules,  and  horses  are  raised  in  abundance.  But  little  tobacco  is  grown 
and  less  cotton  seems  to  be  planted,  as  the  value  of  the  country  for  wheat  growing 
becomes  more  generally  appreciated.  Large  quantities  of  corn  are  also  grown,  but 
this  is  mostly  consumed  at  home. 

The  Newport  News  and  Mississippi  Valley  Railroad  controls  all  the  freight  in- 
terests of  this  section,  and  are  not  scrupulous  in  the  use  of  their  monopoly.  The 
rates  are  simply  exorbitant,  and  the  farmer  can  only  ship  his  products  to  such  points 
as  the  road  itself  shall  dictate.  For  instance,  farmers  consider  Nashville  as  by  far 
their  best  wheat  market,  but  are  unable  to  ship  there,  as  the  rates  to  Paducah  Junc- 
tion at  the  crossing  of  this  road  and  the  Nashville,  Chattanooga  and  St.  Louis  Rail- 
road, about  16  miles,  are  the  same  as  they  would  be  from  this  point  to  Nashville,  a 
distance  of  about  150  miles.  To  further  show  their  discrimination,  the  freight  on  a 
bale  of  cotton  from  Obion  to  Memphis  is  $1.75,  while  from  Dyersburg,  but  22  miles 
farther  south,  it  is  but  little  over  half  that  amount.  The  people  living  in  the  vicinity 
of  the  Obion  claim  that  this  difference  is  due  to  the  fact  that  the  Dyersburg  people 
have  a  navigable  river,  the  Forked  Deer,  and  they  have  not. 

Obion  is  the  only  town  of  any  consequence  upon  this  river,  and  is  the  main  ship- 
ping point  for  the  towns  in  the  vicinity  of  the  river,  and  for  the  farming  and  lumber 
interests  upon  its  banks.  Hornbeak,  9  miles  from  Obion  and  the  same  distance  from 
the- river;  Glass,  3  miles,  equally  distant  from  railroad  and  river;  Elbridge,  7  miles 
from  Obion  and  but  3  from  the  river ;  Lane,  12  miles  from  Obion  and  directly  on  the 
river,  and  Minneck,  12  miles  from  Obion  and  but  half  that  distance  from  the  river, 
are  all  forced  to  haul  by  wagon  to  Obion  as  a  shipping  point.  Each  one  of  these 
towns  is  compelled  to  import  all  its  supplies  through  Obion  and  the  Newport  News 
and  Mississippi  Valley  Railroad. 
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low  Btages  completely  obstruct  the  navigation  of  the  rive'r.  There  are  at  present 
seven  large  sawmills  on  the  river  between  Obion  and  its  mouth  with  a  joint  capacity 
of  280,000  feet  a  day.  The  backbone  of  the  country  is  in  its  lumber  interests.  For 
years  millions  of  feet  of  lumber  have  been  shipped  from  this  district  and  yet  the 
supply  seems  inexhaustible.  The  timber  of  the  second  bottom,  being  nearer  to  ship- 
ping points  and  more  easily  reached,  is  thinning  out  to  some  extent,  but  lumbermen 
in  general  state  that  the  timber  of  the  river  bottom  has  hardly  been  touched  as  yet. 
Only  the  higher  grades  of  lumber,  quartered  white  oak,  poplar,  ash,  and  sassafras, 
have  been  largely  shipped,  the  length  of  the  haul  warranting  no  shipment  of  the 
cheaper  grades.  The  Stevens  Lumber  Company,  of  Dyersburg,  is  at  present  erect- 
ing a  $20,000  plant  on  the  Obion  River,  15  miles  from  its  mouth,  with  a  10  years'  cut 
in  prospectus.  All  of  the  large  firms  in  this  district,  of  which  there  are  several,  state 
that  the  opening  of  the  river  to  navigation  would  throw  open  millions  of  feet  of  the 
cheaper  grades  of  lumber,  and  cause  a  large  acreage  to  be  cultivated  which  is  now 
covered  by  the  heavy  timber,  the  density  of  the  forest  growth  attesting  to  the  rich- 
ness of  the  land  for  agriculture. 

Overflows  of  the  bottoms  have  been  of  late  years  of  more  frequent  occurrence, 
owing  to  the  heavier  accumulations  of  drift  obstructing  the  free  flow  of  the  river. 
These  bottoms  are  from  1  to  5  miles  in  width  and  are  mostly  of  a  soil  and  nature 
well  adapted  to  agricultural  purposes.  The  fact  that  they  have  not  as  yet  been 
opened  to  any  considerable  extent  is  due  to  the  total  lack  of  transportation  and 
therefore  of  incentives  to  culture. 
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No  produce  has  been  shipped  from  the  river  for  several  years.  The  water  is  gen- 
erally low  during  harvest  time,  and  the  inhabitants  can  not  afford  to  hold  their  pro- 
duce till  boats  can  ascend  above  the  drift.  Lane  was  at  one  time  an  important  ship- 
ping point,  from  400  to  500  bales  of  cotton,  with  other  merchandise,  being  shipped 
yearly.  The  people  are  now  compelled  to  haul  to  Dyersburg.  Two  steamboats  nav- 
igate the  river  at  high  stages.  Mill  men  at  Dyersburg  and  at  the  mouth  of  the  river 
agree  in  placing  the  output  of  lumber  by  water  from  the  Obion  River  at  not  lens 
than  50,000,000  feet,  board  measure,  yearly.  As  this  lumber  goes  to  all  points  on  the 
Mississippi  River,  and  no  record  is  kept,  it  is  impossible  to  get  any  trustworthy 
data. 

A  glance  at  the  index  map  *  accompanying  this  report  will  show  the  extreme  dif- 
ficulty in  separating  commercial  statistics  of  the  counties  adjacent  to  the  Obion 
River  and  Forked  Deer  River.  All  of  the  country  to  the  north  of  the  Obion  River 
and  bordering  on  the  southern  portion  of  Reelfoot  Lake  ships  through  Obion.  Tho 
statistics  from  this  place  are  therefore  definite.  To  the  south  of  the  river  the  in- 
habitants prefer  to  haul  a  longer  distance  to  Dyersburg,  and  thus  take  advantage 
of  cheaper  rates  of  transportation. 

Obion  is  a  town  of  800  inhabitants,  with  ten  stores,  and  is  the  headquarters  of 
three  large  lumber  firms  with  joint  sales  of  about  20,000,000  feet,  board  measure,  of 
lumber  yearly.  Horn  beak,  Elbridge,  Dane,  and  Glass  all  have  one  or  more  general 
stores,  but,  as  before  stated,  are  entirely  dependent  upon  the  Newport  News  and  Mis- 
sissippi Valley  Railroad  as  an  agent  for  the  shipment  of  imports  and  exports.  Imports 
consist  entirely  of  groceries  and  general  supplies.  Obion,  with  the  country  adjacent 
and  dependent  upon  it  for  supplies,  will  lie  the  chief  place  benefited  by  any  im- 
provement of  the  river.  Dyersburg,  on  the  Forked  Deer  River,  a  town  of  2,000  in- 
habitants, is  dependent  for  its  flourishing  condition  to  a  great  extent  upon  the 
produce  and  lumber  of  the  southerly  bottoms  of  the  Obion.  Five  thousand  Dales  of 
cotton  are  shipped  yearly  from  this  point,  a  large  portion  of  the  crop  being  raised 
in  the  Obion  bottoms. 

The  following  statistics  are  taken  directly  from  the  freight  books  of  the  Newport 
News  and  Mississippi  Valley  Railroad,  and  represent  the  shipments  at  the  town  of 
Obion  for  the  calendar  year  of  1889,  it  being  impossible  to  get?  as  yet,  full  returns  for 
the  year  of  1890.  These  statistics  will  give  a  fair  idea  of  the  industry  of  the  inhabi- 
tants of  this  section,  and  will,  I  think,  establish  their  claim  to  a  navigable  river, 
with  which  to  lower  an  exorbitant  freight  tariff: 

Freight  shipments  on  Newport  News  and  Mississippi  Valley  Railroad,  at  Obion,  Tenn,, 

year  of  1889. 


Articles. 

Quantity. 

Value. 

Wheat 

basbels . . 

60,000 

4,400 

2,544 

0,440 

1,050,000 

10,000,000 

18,801,245 

$60,000.00 
2,640.00 

do.... 

Stock 

bead.. 

50,880.00 

Hides 

noiindM . . 

8, 760. 00 

10,500.00 
100,000.00 

Spokee,  stoves,  and  heading - 

feet.. 

376,024.00 

Total n 

603,804.90 

It  will  be  remembered  that  much  of  the  commerce  of  this  valley  goes  through 
Trimble,  Newman,  and  Dyersburg,  all  of  them  flourishing  towns,  but  it  is  so  mixed 
up  with  the  commerce  of  a  country  in  no  way  dependent  upon  the  Obion  River  as  to 
render  statistics  useless  for  our  purpose.  Obion  is  dependent  entirely  upon  the 
Obion  bottoms.  The  people  of  the  country  north  of  the  Obion  and  along  the  lake 
are  cut  off  from  tho  Mississippi  by  impassable  swamps. 
Very  respectfully  submitted. 

B.  B.  Smith, 
Assistant  Engineer. 

Lieut.  Col.  J.  W.  Barlow, 

Corps  of  Engineers. 

_____       -  —  _.  . 
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SURVEY  OF  OBION  RIVER,  TENNESSEE,  FROM  ITS  MOUTH  TO  THE  CROSS- 
ING  OF  THE  LOUISVILLE  AND  MEMPHIS  RAILROAD  IN  OBION  COUNTY. 

Engineer  Office,  U.  S.  Army, 

Nashville,  Ten*.,  August  20, 1891. 

General:  I  have  the  honor  to  transmit  herewith  a  report  with 
maps*  of  survey  of  Obion  River,  Tennessee,  from  its  mouth  to  the  cross- 
ing of  the  Louisville  and  Memphis  Railroad  in  Obion  County,  to  com- 
ply with  the  requirements  of  the  river  and  harbor  act  of  September  19, 
1890,  and  the  instructions  of  the  Chief  of  Engineers  dated  December 
20, 1890. 

This  river  is  a  tributary  of  the  Mississippi,  rising  in  the  western  part 
of  Tennessee,  its  navigable  portion  lying  wholly  in  Obion  and  Dyer 
counties.  It  is  formed  by  the  junction  of  the  North  and  South  Forks, 
receiving  their  waters  from  numerous  small  tributaries,  which  drain  a 
large  area  of  territory,  embracing  Weakley,  Gibson,  Henry,  and  Carroll 
counties.  In  its  course  the  Obion  also  receives  the  overflow  from  Reel- 
foot  Lake,  and  near  its  mouth  the  waters  of  the  Forked  Deer  River. 

The  charge  of  the  survey  of  the  river  was  intrusted  to  Mr.  B.  B. 
Smith,  assistant  engineer,  who  had  previously  made  a  preliminary  ex- 
amination of  this  river  in  December,  1890. 

From  this  survey  it  is  found  that  the  Obion  River,  from  the  bridge  of 
the  Newport  News  and  Mississippi  Valley  Railroad  to  the  Mississippi, 
has  a  length  of  68.8  miles  and  a  fall  of  27  feet.  The  course  of  the  Obion 
is  through  a  low,  alluvial,  and  well-timbered  country2  subject  to  over- 
flow, due  in  a  great  measure  to  backwater  from  the  Mississippi.  It  has 
a  width  varying  from  80  to  200  feet  and  a  depth  generally  of  over  5  feet 
at  low  water,  except  at  certain  shoals,  where  in  some  places  a  depth  of 
but  18  inches  was  found.  The  shoals  are  usually  caused  by  obstructing 
driftwood,  which  holds  sediment  in  place,  and  it  is  thought  that  the  re- 
moval of  the  drift  will,  in  nearly  all  cases,  cause  the  disappearance  of 
the  shoals. 

In  addftion  to  the  shoals  and  drift  above  mentioned  the  river  is  also 
obstructed  by  snags  and  overhanging  trees. 

No  work  has  ever  been  done  by  the  United  States  for  the  improve- 
ment of  this  stream,  though  in  1843  considerable  work  in  clearing  away 
obstructions  was  done  by  the  State  of  Tennessee. 

The  tortuous  course  of  the  river  is  also  a  source  of  difficulty,  some  of 
the  bends  being  very  sharp,  forming  loops  with  narrow  necks.  At 
these  points  "  cut-offs  "  could  be  made  at  small  cost,  nature  having  in 
some  instances  already  begun  the  work. 

The  upper  part  of  the  river,  from  the  railway  crossing  to  Lane  Ferry, 
a  distance  of  22  miles,  has  a  depth  of  not  less  than  5£  feet,  and  is  only 
obstructed  by  snags  and  overhanging  trees.  Below  Lane  Ferry  for  a 
distance  of  10  miles  the  river  becomes  more, shallow,  with  an  increased 
velocity  of  current.  In  this  reach,  7  shoals  were  round  having  upon 
them  a  depth  varying  from  2  to  3  J  feet.  Some  of  these  shoals  can  be 
removed  by  taking  out  the  imbedded  drift,  and  others  can  be  overcome 
by  the  construction  of  spur  dams,  causing  a  scour,  the  shoals  in  each 
case  resulting  from  drift  accumulations. 

The  only  gravel  deposit  noted  is  at  the  "  Ox  Bow,"  38  miles  below 
Obion,  where  a  considerable  obstruction  occurs.  Here  is  found  the 
shoalest  water,  it  being  from  1 J  to  3  feet  deep,  with  a  fall  of  0.9  feet  in 
a  distance  of  3,000  feet.    It  is  thought  this  obstruction  can  be  greatly 

*  Not  printed. 
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improved  by  the  construction  of  two  spur  dams  and  the  closing  of  one 
of  the  two  channels  formed  by  an  island. 

Below  this  point  is  Campbell  Island,  where  the  obstructions  can  be 
overcome  by  closing  one  of  the  channels  into  which  the  river  is  divided 
by  islands. 

Grindstone  Crank  bend,  55  miles  below  Obion,  is  obstructed  by  drift 
and  snags. 

The  section  of  the  river  4  miles  long,  from  Tiger  Tail  to  the  Missis- 
sippi, is  also  badly  obstructed  by  snags,  which  require  removal. 

The  principal  obstructions  noted  are  5,111  trees,  1,072  snags,  and  378 
drift  piles  to  be  removed.  Mr.  Smith  reports  that  owing  to  the  back- 
water from  the  Mississippi  at  the  time  of  the  survey  it  is  probable  that 
many  snags  were  overlooked  in  the  lower  reach  of  the  river.  The  esti- 
mate for  removing  snags,  therefore,  should  be  greater  than  that  given 
by  him.  The  work  'enumerated  is  expected  to  provide  a  navigable 
width  and  a  depth  of  not  less  than  3  feet  at  lowest  stages. 

The  commerce  of  this  river  is  principally  lumber,  cut  by  the  seven 
sawmills  now  in  operation  on  or  near  this  stream.  In  connection  with 
the  above  the  following  extract  from  the  preliminary  report  is  resub- 
mitted: 

Millmen  at  Dyersburg  and  at  the  month  of  the  river  agree  in  placing  the  output 
of  lumber  by  water  from  the  Obion  River  at  not  less  than  50,000,000  feet,  board 
measure,  yearly.  As  this  lumber  goes  to  all  points  on  the  Mississippi  river,  and  no 
record  is  kept,  it  is  impossible  to  get  any  trustworthy  data. 

Two  steamboats  are  now  running  on  the  river,  another  is  being  built, 
and  a  fourth  contemplated. 

Estimates  in  detail  for  the  complete  improvement  of  this  river  to  se- 
cure a  navigable  channel  not  less  than  3  feet  deep  at  the  lowest  stages 
are  given  in  Mr.  Smith's  report  and  amount  to  $33,443,  including  plant 
for  snagging  and  pile  driving,  or  a  cost  of  about  $500  per  mile  for  the 
68  miles  under  consideration.  Taking  into  account  the  difficulties  of 
carrying  on  work  in  a  region  remote  from  the  source  of  supplies,  and  the 
probabilities  of  interference  from  high  water,  I  should  add  50  per  cent. 
to  Mr.  Smith's  estimate,  making  the  probable  cost  of  the  improvement, 
in  round  numbers,  $50,000. 

The  Newport  News  and  Mississippi  Valley  Railroad  Bridge  crossing 
this  stream  at  Obion  is  an  obstacle  to  navigation,  and  should  the  im- 
provements as  contemplated  be  undertaken,  this  bridge  should  be  pro- 
vided with  a  suitable  draw. 

Mr.  Smith's  report,  together  with  a  map*  and  profile*  of  the  river,  are 
transmitted  herewith. 

Respectfully  submitted. 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L. -Casey, 

Chief  of  Engineers,  TJ.  8.  A. 


REPORT  OF  MR.  B.  B.   SMITH,  ASSISTANT  ENGINEER. 

Colonel:  In  accordance  with  your  written  instructions  of  May  20, 1891, 1  pro- 
ceeded to  Obion  Station,  on  the  Newport  News  and  Mississippi  Valley  Railroad,  on 
May  22,  and  began  preparations  the  same  day  for  making  the  survey  of  the  Obion 
River.    On  May  26,  the  river  being  at  ordinary  low  water  throughout  its  entire 

*Not  printed. 
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length  and  not  being  affected  by  local  rains,  bench-marks  were  established  simulta- 
neously at  Obion  ana  Tiger  Tail,  4  miles  from  the  Mississippi  River. 

On  May  29,  everything  being  in  readiness,  the  survey  was  started,  the  party  con- 
sisting of  1  engineer,  lleveler,  2  rodmen,  a  cook,  and  3  laborers,  being  comfortably 
housed  in  a  quarter  boat. 

A  continuous  transit  and  level  line  was  carried  throughout  the  entire  length  of  the 
river.  The  zero  for  the  transit  line  was  taken  just  above  the  Newport  News  and 
MissiHsippi  Valley  Railroad  Bridge;  transit  stations  being  numbered  consecutively 
from  0  to  646.  Distances  were  measured  with  the  stadia.  The  average  distance  be- 
tween stations  was  about  800  feet ;  the  longest  distance  between  stations  being 
1,400  feet;  about  12  stations  averaging  1  mile  actual  advance.  The  bench-mark  for 
datum  of  levels  was  taken  on  the  Newport  News  and  Mississippi  Valley  Railroad 
Bridge,  18.7  feet  above  ordinary  low  water,  an  elevation  of  100  feet  being  assumed. 
Two  bench-marks  were  made  each  day  and  the  fluctuations  of  the  river  carefully 
noted. 

Soundings  greater  than  7-J-  feet  were  not  recorded;  depth  being  examined  by  con- 
tinuously thrusting  a  7^- foot  paddle  its  full  length  into  the  river.  Whenever  the 
paddle  reached  bottom,  which  seldom  occurred,  a  more  exact  examination  was  made, 
shoals  being  carefully  examined  and  their  extent  noted.  *  All  overhanging  trees  ob- 
structing  present  or  likely  to  obstruct  future  navigation  were  carefully  counted. 
All  snags  were  noted,  as  also  obstructions  caused  by  drift  accumulated  above  trees 
which  had  fallen  into  the  channel  of  the  river. 

The  first  46  miles  of  the  survey  were  made  under  most  favorable  conditions,  the 
river  being  at  an  ordinary  low- water  stage,  a  2-foot  rise  with  a  speedy  fall  being  of 
small  inconvenience.  Below  this  for  a  distance  of  22.8  miles  it  was  impossible  to  see 
all  obstructions  or  to  get  do  finite  information  as  to  the  condition  of  the  channel, 
owing  to  a  heavy  rise  in  the  Mississippi  River,  the  backwater  filling  the  Obion  banks 
full.  Such  information,  however,  as  could  be  obtained  from  raftsmen  and  millmen 
along  the  route  was  carefully  gleaned. 

The  survey  occupied  20  worki  g  days  and  was  brought  to  a  conclusion  on  the  after- 
noon of  June  19  at  a  point  1  miir  above  Hale  Point,  the  junction  of  the  Obion  River 
with  the  Mississippi  River. 

The  instruments  used  were  a  Gui  .'ey  transit,  reading  to  90  seconds,  and  aStackpole 
level,  the  adjustment  to  both  instruments  being  frequently  examined  and  carefully 
corrected.  • 

The  Obion  River  is  formed  by  the  junction  of  the  North,  South,  Rutherford,  and 
Harris  forks,  near  ■  Crockett,  on  the  Mobile  and  Ohio  Railroad.  From  this  point  it 
follows  a  generally  southwestern  course,  emptying  into  the  Mississippi  River  1  mile 
above  Hale  Point.  The  river  has  been  navigated  only  as  far  as  Obion  Station,  and 
improvement  would  be  practicable  only  to  the  junction  of  the  North  and  South  forks, 
6  miles  above  this  point.  The  distance  from  Crockett  to  Obion  does  not  exceed  SO 
miles,  the  measured  distance  from  Obion  to  the  mouth  being  68.8  miles*  The  total 
fall  in  the  68.8  miles  is  27  feet. 

The  country  through  which  the  Obion  flows  is  a  low,  level,  alluvial  district,  sub' 
ject  to  overflows  both  from  the  Obion  itself  and  the  backwaters  from  the  Mississippi, 
which  reach  as  high  as  Crockett  at  extreme  stages. 

No  work  has  ever  been  done  on  the  river  by  the  General  Government.  As  far  back  as 
1843  surveys  were  made  by  the  State  of  Tennessee  and  considerable  work  done  by 
the  State  in  clearing  the  river  of  obstructions. 

The  Obion  River  varies  from  80  to  200  feet  in  width  at  low  stages.  The  banks  are 
from  10  to  18  feet  above  low  water.  But  little  water  erosion  is  noticeable  anywhere, 
the  lower  parte  of  the  bank  being  a  stiff  white  clay,  the  higher  alluvial  portions 
being  protected  from  wash  by  the  heavy  timber  which  reached  everywhere  to  the 
water's  edge. 

Though  somewhat  tortuous,  especially  in  its  upper  portions,  it  is  believed  that 
small  boats  with  tows  would  have  little  difficulty  making  the  worst  bends,  there 
being  but  little  current  to  contend  with  and  the  river  being  generally  wider  at  these 
points. 

There  are  three  points  where  ."  bends  "  could  be  cut  off  to  advantage,  only  two  of 
them,  however,  being  practicable,  the  fall  on  what  is  known  as  the  "Ox  apw  "  being  too 
great  to  warrant  such  improvement.  The  first  "  cut-off,"  5}  miles  below  Obion,  is 
1±  miles  around  and  but  6o0  feet  across,  the  fall  in  this  distance  being  .56  feet.  The 
river  is  already  cutting  its  way  through,  water  flowing  freely  even  at  lowest  stages. 
The  second  "  cut-off,"  Starett  Bend,  8fc  miles  below  Obion,  is  1  mile  around  and 
but  1,000  feet  across,  with  a  fall  of  1  foot  in  this  distance.  A  "cut-off"  has  been 
started  here  by  raftsmen,  simply  by  deadening  the  timber;  though  the  fall  is  con- 
siderable, it  is  believed  it  would  be  most  advantageous  to  make  this  the  permanent  chan- 
nel, as  the  old  channel  is  exceedingly  rough  and  tortuous  and  at  present  absolutely 
unfit  for  navigation.  These  cut-offs  can  be  widened  and  deepened  by  cutting  and  grub- 
bing timber  and  shutting  off  the  old  channel  by  means  of  pile  and  brush  clams.  The 
Ox  Bow,  38  miles  below  Obion,  is  1  mile  around  and  1,100  feet  across,  with  a  fall  of  2 
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feet  in  this  distance,  the  amount  of  fall,  as  before  stated,  rendering  a  cut-off  undesir- 
able. 

From  Obion  Station  to  Lane  Ferry,  a  distance  of  22  miles,  the  river,  though  con- 
siderably obstructed  by  snags  and  drifts,  is  exceedingly  deep.  The  shallowest  water 
found  was  5|  feet,  just  below  tho  mouth  of  Mill  Creek.  No  improvement  other  than 
snagging  and  clearing  of  overhanging  trees  is  deemed  necessary  on  this  portion  of 
the  river.  From  Lane  Ferry  for  a  distance  of  10  miles,  the  hills  which  surround 
the  bottoms  a  distance  varying  from  1  to  3  miles  from  the  river,  approach  the  banks, 
skirting  them  in  many  places.  The  river  narrows  considerably  at  these  points,  grow- 
ing shallow  and  Bwift,  with  an  increased  fall  of  the  water  surface,  though' the  fall  is 
small  in  all  cases.  Seven  shoal  places  were  noted  on  this  section  mostly  sand  and 
drift  shoals,  varying  in  depth  from  2  to  3£  feet  and  not  exceeding  300  feet  in 
length.  These  shoals  I  have  numbered  from  1  to  7  inclusive.  Numbers  1,  3,  and  4 
can  be  improved  by  the  building  of  short  spur  dams  from  the  left  shore  and  the  re- 
moval of  drift  and  logs,  which  have  become  imbedded  in  the  river  channel.  Numbers 
2,  5,  6,  and  7,  it  is  believed,  will  correct  themselves  after  the  imbedded  logs  and 
drift  piles  have  been  removed.  The  fall  in  these  shoals  does  not  exceed  .3  foot  in 
1,000  feet,  all  of  them  being  caused  by  the  accumulation  of  drift  and  a  consequent 
sand  deposit. 

In  the  "  Ox  Bow, "  a  shoal  known  as  "  Gravelly  Bar  "  forms  quite  an  obstruction  to 
navigation.  It  is  notable  as  the  only  gravel  deposit  in  the  river.  The  river  widens 
here  to  something  over  200  feet.  The  river  bottom  is  very  level,  with  from  1£  to  3  feet 
of  water  at  lowest  stages,  and  a  fall  of  0.9  foot  in  3,000  feet.  In  one  place  two  small 
towheads  divide  the  channel.  Two  spurdams  and  another  closing  one  of  the 
channels  around  the  towheads,  it  is  believed  will  correct  this  obstruction. 

Just  below  this  obstruction  Campbell  Islands  again  widen  and  divide  the  river 
channel.  A  dam  shutting  off  one  of  these  channels  will  give  over  3  feet  of  water  to 
navigation  at  all  stages. 

Below  these  obstructions  a  bad  bend,  known  as  the  "Grindstone  Crank, "  which  is 
narrow  and  obstructed  by  drifts  and  snags,  and  the  4  miles  of  river  from  Tiger  Tail 
to  the  Mississippi,  are  the  only  bad  portions.  These  can  be  corrected  by  the  careful 
removal  of  drifts  and  imbedded  logs  which  cause  shoal  places  in  an  otherwise  deep 
channel. 

The  work  as  described  above  will  give  a  3-foot  channel  throughout  the  68.8  miles 
of  river  at  lowest  stages. 

We  counted  on  the  survey  5,111  trees  obstructing  or  about  to  obstruct  navigation, 
and  1,072  snags  and  378  drift  piles  caused  by  accumulation  of  floating  drift  above 
trees  which  had  fallen  into  tho  river.  The  snags  which  will  have  to  be  removed  are 
far  in  excess  of  the  number  counted,  as  very  many  that  could  not  be  seen  are  said  to 
obstruct  the  last  22  miles  of  the  river,  being  rendered  invisible  by  the  backwaters 
from  the  Mississippi  River.  The  trees  counted  were  mostly  water  birch,  with  a 
sprinkling  of  willow  and  cottonwood.  .  These  trees  when  felled  should  be  cut  np  and 
burned  or  floated  out  of  the  river. 

Seven  sawmills  with  a  joint  daily  capacity  of  104,000  feet  B.  M.,  are  iu  constant 
operation  on  or  near  the  river,  notably  Hester's  Mill,  capacitv  15,000  to  20,000  feet; 
Stall's  Mill,  15,000  to  20,000  feet;  William's  Mill,  8,000  to  10,000  feet;  Fleisehauers' 
Mill,  15,000  to 25,000  feet;  McCorclo's  Mill,  20,000  feet;  Scott's  Mill,  30,000  to  40,000 
feet :  and  Tiger  Tail  Mill,  20,000  to  30,000  feet.  These  mills  all  depend  more  or  less 
on  the  river  for  transportation,  and  would  use  it  altogether  were  it  fully  opened  to 
navigation. 

Two  steamboats  ply  on  the  river,  the  property  of  Mr.  Hall,  of  Dyersburg,  and  the 
Stevens  Lumber  Company,  of  the  same  place.  Mr.  Fleischaucr,  a  mill  owner  on  the 
river,  is  already  building  a  third  boat,  and  Mr.  Hall  has  signified  his  intention  of 
putting  a  packet  on  the  river  if  operations  for  improvement  are  begun. 

The  Newport  News  and  Mississippi  Valley  Railroad  has  twice  in  the  past  6  months 
increased  an  already  exorbitant  freight  rate,  and  the  people  of  a  flourishing  com- 
munity are  clamoring  loudly  for  some  relief.  The  country  immediately  bordering  on 
the  river  is  uncleared  and  covered  with  fine  forests  of  native  timber  of  all  varieties 
indigenous  to  the  country.  Bey  ond  these  bottoms,  sometimes  skirting  the  river  banks, 
is  one  continuous  stretch  of  fine  and  highly  cultivated  farm  land. 

For  statistics  I  would  respectfully  refer  you  to  my  report  of  December  15,  1890,  it 
being  impossible  to  obtain  fuller  or  more  definite  statistics,  as  no  regular  commerce 
reports  are  kept. 

The  estimate  for  improvement  based  on  the  survey  is  as  follows : 

Plant. 

Steam  snag  and  pile  driver  boat $2,500.00 

Quarter  boat 600.00 

Two  barges 600.00 

Outfit,  rope,  axes,  etc 500.00 

4,200.00 

- 
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Force  for  snag  boat — 6  months'  estimates  for  clearing  channel. 

Assistant  engineer $150. 00 

Overseer 75.00 

Engineer , -60.00 

Fireman 40. 00 

Cook  and  helper 60.00 

Laborers,  10 300.00 

Subsistence 160.00 

845.00 
Contingencies,  20  per  cent 169. 00 

Total  (per  month) 1,014.00 

For6montli8,  total 6,084.00 

Clearing  river  banlcH  of  heavy  timber  50  feet  each  side  for  70  miles,  815 

acres,  at  $15  per  acre 12,750.00 

Opening  "cut-offs"  to  navigation. 
First  cut-off: 

Clearing  and  grubbing  100  feet  in  width,  650  feet  long 150. 00 

Building  pile  dam  150  feet  long: 

225  driven  piles,  at  $3 675.00 

70cordsof  brush,  at  80  cents 56.00 

160  yards  clay  or  sand,  at  50  cents 75. 00 

956.00 
Starett  Bend  Cut-off : 

Clearing  and  removing  stumps,  1Q0  feet  wide,  1,500  long 500. 00 

Building  dams  same  as  at  first  cut-off 806.00 

1,106.00 

Improving  shoals. 
Bar  No.  1,  1,500  feet  long : 

1  wing  dam,  50  feet  long 200.00 

Scrapiug  and  removing  sunken  snags,  etc 300. 00 

500.00 

Bar  No  2: 

Dredging  and  removing  sunken  logs,  300  feet 300.00 

Bar  No  3: 

Wing  dam,  300  feet  long 150.00 

Removing  drift  and  scraping .'        200.00 

350.00 

Bar  No.  4; 

Wing  dam 200.00 

Clearing  drift,  etc 200.00 

400.00 

Gravelly  Bar: 
3  wing  dams : 

230  driven  piles,  at  $3 690.00 

46  cords  of  brush,  at80  cents 36.80 

60  yards  sand,  at  50  cents : 30.00 

756.80 

Campbell  Islands : 

Wing  dam 600.00 

Grindstone  crank : 

Removing  sunken  logsj  scraping,  etc 500.00 

Tiger  Tall  to  mouth  of  river: 

General  improvement 2,000.00 
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Totals. 

Plant $4,200.00 

Snagging 6,084.00 

Clearing,  etc 12,750.00 

General  improvement 7,368.80 

30,402.80 
Contingencies,  10  per  cent 3,040.28 

33.443.08 

•  The  only  suitable  place  for  a  harbor  and  landing  at  Obion  is  about  2,000  feet  above 
the  Newport  News  and  Mississippi  Valley  Railroad  Bridge.  The  river  at  this  point  is 
160  feet  wide,  exceedingly  deep,  and  with  a  gently  sloping  bank  most  suitable  for  a 
landing  place.  The  bridge  of  the  above  railroad  is  a  pile  bridge,  and  forms  an  absolute 
obstruction  to  navigation.  If  the  river  be  improved  this  bridge  should  be  changed 
to  a  drawbridge  in  the  interests  of  navigation. 

With  this  report  are  presented  a  continuous  map  of  the  river  on  5  sheets,  drawn 
to  a  scale  of  1,000  feet  to  1  inch,  and  a  profile  Bhowing  a  depth  of  channel,  height 
of  bank,  and  slope  of  river. 
Respectfully  submitted. 

B.  B.  Smith, 

Assistant  Engineer* 
Lieut.  Col.  J.  W.  Barlow, 
Corps  of  Engineers,  U.  8.  Am 
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IMPROVEMENT  OP  TENNESSEE  RIVER  BETWEEN  CHATTANOOGA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA. 


RJSPOBT  OF  LIEUTENANT  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30.  1891, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 

1.  Tennessee  River  between  Chattanooga,  I  2.  Operating  and  care  of  Muscle  Shoals 
Tennessee,  and   foot  of  Bee  Tree  Canal,  Tennessee  River. 

Shoals,  Alabama.  | 

EXAMINATION. 

3.  Month  of  Gnnter  Creek  at  Guntersville,  Ala.,  with  the  view  of 
ascertaining  the  practicability  and  approximate  cost  of  so  improv- 
ing the  same  as  to  secure  a  safe  landing  above  high-water  mark. 


Engineer  Office,  U.  S.  Army, 

Florence,  Ala.,  July  8, 1891. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  improvement  in  my  charge,  for  the  fiscal  year  ending  June . 
30, 1891. 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
•  First  Lieut,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  U.  8.  A. 


F  F  i. 


IMPROVEMENT  OF  TENNESSEE  RIVER  BETWEEN  CHATTANOOGA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA  (260  MILES). 

The  report  on  this  portion  of  the  river  is  subdivided  to  agree  with  the 
allotments  of  the  appropriation  for  improving  Tennessee  River,  below 
Chattanooga,  Tenn.,  act  of  September  19, 1890,  as  follows: 

1.  Chattanooga,  Tenn.,  to  Decatur,  Ala.  (180  miles). 

2.  Decatur,  Ala.,  to  Florence,  Ala.  (50  miles). 

3.  Florence,  Ala,,  to  the  foot  of  Boo  Tree  Shoals  (30  miles). 

8303 
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The  most  serious  obstructions  in  this  section  of  the  river  are  "  The 
Suck,"  the  bars  near  Bridgeport,  Ala.,  and  the  Guntersville  Bar. 

"  The  Suck"  is  the  name  commonly  applied  to  the  several  rapids  and 
shoals  where  the  river  winds  in  a  tortuous  route  through  the  mountains 
below  Chattanooga,  covering  a  distance  of  8 J  miles,  in  which  the  fall  is 
16  J  feet.  The  obstructions,  separated  by  pools,  are  known'  as  Tumbling 
Shoals,  the  Suck,  the  Pot,  the  Skillet,  and  the  Pan,  and  are  formed  by 
rock  reefs  and  bowlders  and  by  protruding  rocky  points  from  both 
shores,  which  contract  the  water  way.  At  medium  and  low-water 
stages  Tumbling  Shoals,  the  Suck,  and  the  Skillet  are  especially  diffi- 
cult to  navigate,  while  the  Pot  and  the  Pan,  easily  passed  during  low 
watet,  are  dangerous  obstructions  at  high  stages. 

The  channel  work  carried  on  in  1869  and  1870  at  the  Suck  and  the 
Pot,  and  in  1889  at  the  Pan,  consisting  in  the  removal  of  bowlders, 
projecting  rocky  points,  and  overhanging  trees,  has  resulted  in  some- 
what diminishing  the  velocity  of  the  current,  but  upstream  navigation  is 
still  attended  with  delays  caused  by  the  necessity  of  laying  lines  and 
warping  vessels  over  the  swiftest  places. 

Bridgeport  Bars. — There  are  three  bars  in  the  vicinity  of  Bridgeport, 
any  one  of  which  is  an  obstruction  to  low-water  navigation.  They  con- 
sist mainly  of  rock  reefs  covered  with  gravel  and  bowlders.  One  is 
above  the  railroad  bridge,  another  at  the  foot  of  Bridgeport  Island,  and 
a  third,  known  as  Widow  Bar,  is  about  1 J  miles  below  the  island. 

Guntersville  Bar. — The  river  just  above  Guntersville  is  obstructed  by 
bowlders  and  loose,  detached  rock,  which  make  the  steamboat  channel 
very  crooked  and  difficult  of  passage  during  low-water  stages. 

The  Board  of  Engineer  Officers  convened  by  Special  Orders,  No.  83, 

1889,  Headquarters  Corps  of  Engineers,  in  their  report  of  October  22, 

1890,  approved  October  25, 1890,  allotted  $50,000— 

to  the  river  between  Chattanooga,  Tenn.,  and  Decatur,  Ala.,  to  be  expended  in  re- 
moving bowlders  by  blasting,  cutting  trees  from  the  banks,  and  dredgmg  at  and  be- 
tween the  localities  known  as  Tumbling  Shoals,  Suck,  Pot,  and  Skillet,  in  the  moun- 
tains below  Chattanooga,  as  proposed  in  the  report  of  Board  of  this  date,  and  in 
channel  excavation  at  Bridgeport  and  Guntersville,  Ala. 

Nothing  was  done  in  this  section  of  the  river  until  after  the  last  high 
water.  In  the  latter  part  of  April  a  party  was  organized  to  make  de- 
tailed surveys  of  these  localities,  to  determine  water  slopes,  depths  at 
low  water,  character  of  bottom,  widtU  of  water  way,  discharge,  etc.,  at 
The  Suck,  and  to  procure  sufficient  data  at  Bridgeport  and  Gunters- 
ville to  determine  character  and  amount  of  excavation  required. 

Field  work  was  commenced  in  May  and  transit  and  level  lines  carried 
down  to  Suck  Point,  a  distance  of  about  12  miles.  Four  gauges  were 
established  through  "  The  Suck,"  and  permanent  bench-marks  located 
to  assist  in  locating  cross  sections  for  discharges  at  various  water  stages. 
High  water,  caused  by  frequent  and  heavy  rains  during  June,  has 
materially  retarded  the  progress  of  the  work. 

Of  the  amount  allotted  for  this  section  of  the  river,  $2,519.24  have 
been  expended  in  procuring  the  necessary  instruments,  boats,  etc.,  and 
in  prosecuting  the  work. 

2.  DECATUB,  ALABAMA,  TO  FLORENCE,  AT.A-RATVTA, 

The  principal  obstructions  are  the  Muscle  Shoals,  extending  from 
deep  water  at  Browns  Ferry  to  deep  water  at  Florence,  a  distance  of  38 
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miles,  only  8  of  which  are  navigable,  and  embracing  Elk  Eiver  Shoals, 
Big  Muscle  and  Little  Muscle  Shoals. 

The  object  of  the  improvement  is  to  make  continuous  navigation 
around  these  obstructions  by  means  of  a  lateral  canal. 

The  approved  project,  according  to  which  work  is  being  done,  based 
upon  the  survey  of  1872,  and  somewhat  modified  in  1877,  is: 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  canal  around  Big  Mus- 
cle Shoals  built  by  the  State  of  Alabama  in  1831-'3G,  and  abandoned  in 
1837,  by  constructing  a  canal  14£  miles  long,  having  nine  locks,  with  a 
total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60  feet  wide  over 
Shoal  Creek,  with  the  necessary  permanent  dams  and  bridges  over  the 
several  creeks  and  ravines;  the  canal  trunk  to  be  from  70  to  120  feet 
wide  at  the  water  surface  and  Gfeet  deep,  and  the  locks  300  feet  long, 
60  feet  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter  sills, 

(2)  To  construct  at  Elk  River  Shoals  a  canal  1 J  miles  long,  with  two 
locks,  having  lifts  of  12  feet  and  from  5  to  9  feet,  respectively,  and  of 
same  dimensions  as  the  locks  at  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed-rock 
of  the  river,  and  to  construct  stone  wing  dams  and  retaining  walls  to 
contract  the  waterway  and  to  check  the  velocity  of  the  current  at  cer- 
tain points. 

Having  finished  the  necessary  repairs  and  detailed  work  required  to 
properly  operate  it,  the  canal  was  filled  with  water  throughout  its  en- 
tire length  on  November  8,  and  opened  to  navigation  November  10, 1890. 

Elk  River  Division. — During  the  past  fiscal  year  the  construction  of 
a  drift  sluice  in  the  longitudinal  dam  from  Browns  Island  to  Lock  A 
was  commenced,  and  is  well  under  way.  The  opening  is  40  feet  in  the 
clear,  closed  by  the  Parker  automatic  gate,  a  modification  of  the  bear 
trap;  the  difference  of  reference  of  its  crest  when  up  and  down  is  8 
feet.  It  is  hoped  by  this  means  to  keep  the  basin  above  Lock  A  free 
from  drift,  which  collects  in  such  quantities  during,  high  water  as  to 
materially  interfere  with  navigation. 

The  filling  on  both  sides  of  Lock  A  to  the  level  of  the  top  of  the  lock 
walls  was  completed;  the  slope  on  the  river  side  was  covered  with 
heavy  riprap  to  protect  it  against  wash  during  high  water.  An  office 
was  built  on  the  south  side  of  the  lock. 

Work  in  the  channel  below  Lock  B  consisted  in  dredging  out  the  re- 
mains of  the  old  cofferdam,  removing  bowlders  and  detached  rock  from 
Gilchrist  Chute  and  Nance  Beef,  and  has  resulted  in  straightening 
and  deepening  the  channel.  A  detailed  survey  was  made  from  Lock  B 
to  Lock  1  to  ascertain  the  condition  of  this  portion  of  the  river,  and  to 
enable  the  preparation  of  a  project  for  its  radical  improvement.  Land 
was  purchased  at  Locks  A  and  B  as  sites  for  lock  keepers'  houses. 

Muscle  Shoals  Division. — During  the  fiscal  year  the  following  work 
has  been  done  on  this  division : 

The  dam  across  Second  Creek  was  extended  30  feet,  a  new  abutment 
built,  and  another  span  added  to  the  bridge  over  the  dam.  This  exten- 
sion replaces  a  part  of  embankment  built  around  the  abutment  of  the 
old  State  dam  at  this  locality,  which  was  a  constant  source  of  expense, 
due  to  frequent  breaks  and  washouts;  the  spill  is  also  increased,  an 
advantage  during  high  floods. 

Trussed  fenders,  consisting  of  Howe  trusses  2.5  feet  between  outer 
surfaces  of  chords,  were  built  on  both  sides  of  the  aqueduct  along  its 
entire  length;  the  object  of  these  is  to  increase  the  resistance  of  the 
sides  against  the  concussion  of  striking  boats,  and  to  distribute  such 
shocks  to  a  greater  number  of  piers. 
ENa  91 145 

Digitized  by  LjOOQIC 


2306   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

The  work  of  blasting  off  the  bluffs  below  Lock  7  was  continued  until 
November  8,  resulting  in  an  increase  of  30  feet  in  the  width  of  the  canal 
at  this  locality.  The  riprap  stone  thus  obtained  was  placed  along  the 
outside  of  the  towpath  between  Locks  7  and  8  to  strengthen  it,  and  the 
spalls,  added  to  clay,  were  placed  along  the  interior  slope  to  stop  leaks. 

Steel  miter  gears  were  put  on  the  shafts  of  the  drop  gates  to  replace 
the  cast-iron  ones  at  first  used,  as  the  latter  did  not  possess  the  requisite 
strength;  12  small  casks  were  put  on  each  drop  gate  to  increase  its 
buoyancy,  and  brakes  were  added  to  the  maneuvering  apparatus  to 
control  the  motion  of  the  gates. 

About  9,000  cubic  yards  of  sediment,  that  had  been  deposited  in  the 
various  levels  by  the  creeks  and  small  branches  flowing  into  the  canal, 
were  removed,  partly  by  hand  and  partly  by  the  dredge  Marwood,  re- 
ducing the  bottoms  to  proper  grade. 

The  remains  of  the  old  cofferdam  below  Lock  9  were  also  removed. 

The  work  of  rebuilding  the  railway  along  the  towpath  was  begun 
and  about  9.5  miles  completed.  The  track  is  well  ballasted  with  broken 
stone  throughout,  and  a  new  40-pound  steel  rail  is  used  on  the  side  near- 
est the  caned. 

A  quarry  was  opened  on  the  Government  land  at  Lock  4  to  obtain 
riprap  stone  for  paving  the  inner  slope  of  the  canal  embankment,  which 
is  washing  away  by  waves  from  passing  boats;  about  5,336  cubic  yards 
are  ready  for  this  purpose.  The  slope  must  be  protected  by  broken 
stone  before  paving,  as  it  is  found  that  the  waves  wash  out  the  earth 
behind  dry  walls,  leaving  the  latter  unsupported. 

Land  for  sites  for  lock  masters'  houses  was  purchased  at  locks  3,  4, 
and  6,  and  negotiations  are  now  under  way  for  buying  the  requisite  land 
at  locks  5  and  9.  Lock  master's  house  at  Lock  1  is  completed,  except 
painting.  The  house  for  the  assistant  engineer  at  Lock  6  is  finished, 
except  th§  plumbing.  Foundations  for  lock  masters'  houses  at  locks  3 
and  6  are  completed,  and  at  Lock  4  well  under  way.  An  assistant  lock 
master's  house  was  built  at  Lock  7. 

A  Bucyrns  dredge  is  being  built  under  contract  for  use  at  the  canal. 

For  details  of  work  done  on  both  divisions  of  the  canal  attention  is 
invited  to  accompanying  report  of  Mr.  W.  A.  McFarland,  assistant 
engineer.  .... 

lAttte  Muscle  ShoaU. — The  improvement  under  the  modified  project, 
as  above,  has  been  practically  completed,  by  cutting  a  channel  2£  miles 
long  through  the  bed-rock  and  building  some  3  mdes  of  riprap  wing- 
dams.  The  results  obtained  are  not  satisfactory^  and  a  report  to  this 
effect  having  been  submitted  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  En- 
gineers, the  question  was  referred  by  the  Chief  of  Engineers  to  a  Board 
of  Engineer  Officers  for  consideration. 

The  Board  constituted  by  Special  Orders  No.  83,  Headquarters,  Corps 
of  Engineers,  December  16,  1889,  in  their  report  of  October  23, 1890, 
and  approved  under  date  of  October  29, 1890.  recommended  the  con- 
struction of  a  lateral  canal  on  the  north  bank,  15,000  feet  long,  with 
one  lock  of  the  same  size  as  those  of  the  Big  Muscle  Shoals  Canal ;  that 
is,  60  feet  by  300  feet,  with  a  lift  of  12  feet,  and  guard  lock  at  head  of 
the  canal.  * 

No  work  was  done  in  this  locality  during  the  past  fiscal  year. 

On  recommendation  of  the  Board  $250,000  were  allotted  from  the 
appropriation  of  September  19, 1890,  for  continuing  improvement  at 
Muscle  Shoals  Canal.  During  the  fiscal  year  $152,263.25  >er©  ex- 
pended, 
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REPORT  OF  MR.   W.  A.   MCFARLAND,  ASSISTANT  ENGINEER. 

SUMMARY  OF  WORK  DONE  ON  THE*  TWO    DIVISIONS    OF  THE  MUSCLE  SHOALS  CANAL 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

(1)  Above  Lock  A. — At  the  Bluff  Quarry  540  cubic  yards  of  stone  were  quarried  for 
the  dam,  and  101  cubic  yards  for  use  in  building  the  drift  sluice;  142  cubic  yards  of 
earth  were  stripped  from  the  quarry. 

Repairing  dam. — One  huudred  cubic  yards  of  stone  were  used  in  closing  au  open- 
ing in  the  dam  opposite  Miltons  Bluff,  and  145  cubic  yards  in  repairing  leaks  where 
the  dam  crosses  towheads.  One  thousand  and  forty-six  cubic  yards  of  dredged  ma- 
terial from  below  Lock  B  were  deposited  along  the  back  of  the  dam  for  a  distance  of 
about  800  feet,  to  close  leaks. 

Drift  sluice. — In  November,  1890,  the  building  of  a  drift  sluice,  40  feet  wide,  to 
caTry  off  floating  drift  from  the  canal  to  the  river,  was  begun.  Owing  to  high  water 
in  tfie  river,  work  was  suspended  from  January  to  May,  1891.  The  sluiceway  when 
not  in  use  is  to  be  closed  by  a  "Parker  patent  gate."  A  cofferdam  of  sheet  piling 
and  clay  puddle  was  built,  having  a  canal  face  90  feet,  with  arms  of  about  30 
feet  connecting  with  the  rock-fill  dam  which  forms  the  canal  embankment  at  this 
point;  902  cubic  yards  of  clay  puddle  were  used  in  filling  in  and  around  this  coffer- 
dam, the  greater  part  of  the  material  being  obtained  from  the  vicinity  of  the  Bluff 
Quarry.  A  second  and  smaller  cofferdam,  built  of  earth  only,  was  put  on  the  river 
side  of  the  sluice  site ;  303  cubic  yards  of  earth  were  used. 

Material  was  excavated  as  follows : 

Cubic  yarda. 

Earth 500 

Rock 6S 

Mud,  loose  rock,  and  stumps 775 

Snags  pulled . 24 

Of  this  amount  34  cubic  yards  of  rook  were  used  as  backing  to  strengthen  the  main 
cofferdam;  44Cf  cubic  yards  of  clay  were  used  as  backing  to  the  rook-fill  dam  in  the 
immediate  neighborhood  of  the  cofferdam.  A  centrifugal  pump  run  by  a  small  sta- 
tionary engine  was  used  to  keep  the  excavation  free  from  water. 

Present  condition  of  the  work. — The  bottom  timbers  of  the  sluiceway  are  in  position, 
the  wall  of  masonry  and  timber  at  the  east  side  is  completed  and  the  west  wall  nearly 
so,  and  all  timber  and  iron  for  the  completion  of  the  gate  are  ready  for  framing. 
Timber  to  the  amount  of  15,047  feet,  B.  M.,  has  been  framed  and  put  in  position,  and 
150  cubic  yards  of  masonry  laid,  leaving  only  32  cubic  yards  of  masonry  to  complete 
this  part  of  the  work. 

Retaining  wall  on  crib  above  Lock  A. — This  wall  was  built  up  to  a  height  of  4  feet  6 
inches  from  the  crib  foundation  for  a  length  of  40  feet,  and  the  remainder  of  the  wall, 
about  80  feet  in  length,  was  increased  in  height  from  3  feet  4  inches  to  4  feet  6  inches. 
Six  cubic  yards  of  stone  were  cut  for  this  work,  and  15  cubic  yards  laid  in  cement 
mortar. 

Miscellaneous. — Fifty-one  cords  of  drift  wood  were  taken  from  the  dam  and  used  as 
fuel  at  Miltons  Bluff. 

The  construction  track  along  the  dam  was  extended  from  just  above  Lock  A  up 
the  canal  for  a  distance*  of  about  800  feet,  and  was  used  In  distributing  along  the 
back  of  the  dam  the  material  which  had  been  received  from  below  Lock  B. 

Two  hundred  and  nine  rails,  12  kegs  of  track  bolts,  and  244  fish  plates,  which  had 
been  lost  in  the  river  just  below  Decatur,  were  recovered. 

(2)  At  Lock  A. — Filling:  Three  thousand  three  hundred  and  seventy  cubic  yards 
of  dredged  material  from  below  Lock  B  were  used  in  filling  in  back  of  the  north 
wall  of  the  lock.  Two  thousand,  three  hundred  and  thirty-four  cubic  yards  of  earth 
and  80  cubic  yards  of  rock  were  used  as  filling  on  the  south  side  of  the  lock, 
most  of  the  material  being  wheeled  from  the  bottom  of  the  canal  just  below. 
Grading  and  leveling  north  of  lock,  125  cubic  yards. 

Hydraulic  machinery. — The  pump-house  was  raised  2  feet,  turbine  and  pumps  re- 
moved and  replaced  2  feet  lower  to  give  greater  head  of  water,  and  the  flume  to  the 
turbine  lowered  2  feet  6  inches  and  widened  3  feet  6  inches ;  present  size  of  flume  6 
feet  wide  and  8  feet  high.  Sixteen  3- way  cocks  on  the  gate  engines  were  replaced 
by  eight  4-way  cocks. 

Sluiceway  south  of  lock. — Seventy-three  and  one-half  cubic  yards  of  dry  wall  laid. 
This  sluiceway  was  abandoned,  the  stone  and  timber  removed,  and  the  trench  re- 
filled. Four  hundred  and  forty-five  cubic  yards  of  stone  taken  from  this  place  were 
used  in  part  for  the  retaining  wall  on  the  opposite  side  of  the  canal,  and  in  part  as 
riprap. 

Office. — A  frame  building,  18  by  34  feet  and  two  stories  in  height,  was  built  on  the 
south  side  of  the  lock,  and  is  used  as  an  office  and  temporarily  as  a  residence  by  the 
lock-master. 
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Three  acres  of  land  were  cleared  of  timber  and  underbrush  as  a  site  for  lock-mas- 
ter's house. 

(3)  Between  Locks  A  and  B. — One  hundred  and  forty  cubic  yards  of  riprap,  to  save  the 
canal  embankment  from  wash  by  the  river  during  high  water,  were  placed  on  the 
outer  slope,  extending  from  a  point  50  feet  above  the  pump-house,  westward  for  a 
distance  of  about  800  feet.    This  stone  was  taken  from  the  Bluff  Quarry. 

(A)  At  Lock  B. — Grading  on  north  side  of  lock,  143  cubic  yards. 

(5)  Below  Lock  B. — Dredging :  Sixteen  thousand  four  hundred  and  forty-six  cubic 
yards  of  mud,  sand,  gravel,  small  stones,  and  bowlders  were  Temoved  by  dredge 
Harwood  from  the  channel  immediately  below  Lock  B  to  Gilchrist  Chute.  Of  this 
amount  9,940  cubic  yards  were  deposited  near  the  left  bank,  the  remainder  being 
used,  as  stated  above,  in  repairing  dam  and  in  grading  at  locks. 

Removing  rock  at  Nance  Reef, — One  hundred  and  sixty-nine  cubic  yards  of  material, 
consisting  of  bowlders  and  fragments  of  rock  previously  blasted,  were  removed  from 
the  chute  at  Nance  Reef  and  deposited  as  a  guide  dam  to  the  chute. 

Miscellaneous. — Drift :  It  is  estimated  that  1,655  cords  of  drift  wood  were  locked 
through  the  canal  during  the  year.  Great  inconvenience  is  caused  by  this  drift, 
which  collects  in  large  quantities  above  Lock  A,  and  seriously  interferes  with  navi- 
gation. 

One  and  one-half  miles  of  railway  track,  from  below  Lock  A  to  above  Lock  B  were 
taken  up. 

Above  Lock  1, — At  the  upper  entrance  to  the  canal,  about  a  half  mile  above  Lock  1, 
7,750  cubic  yards  of  mud  wnich  had  collected  in  the  channel  was  dredged  out  by  the 
United  States  dredge  Harwood.  The  greater  part  of  this  material  was  carried  out 
into  the  river  by  the  current  passing  through  a  cut  near  the  shore  end  of  the  wing 
dam,  and  the  remainder  was  deposited  on  shore  and  in  shoal  water  to  the  north  of 
the  channel. 

At  Look  1. — The  lock-master's  house  was  completed  with  the  exception  of  painting. 
Work  was  done  as  follows:  Three  chimneys  built,  400  square  yards  of  plastering,  18 
windows  cased  and  finished,  15  doors  fitted  and  hung,  11  doors  cased,  1,230  feet  of 
flooring  laid,  stairs  and  west  gable  finished,  2  hearths  put  in,  mantels  set,  and  broken 
windows  reglazed. 

Twenty  cubic  yards  of  mud,  which  had  collected  about  the  miter  sills  of  the  lock, 
and  which  interfered  with  the  movements  of  the  gates,  were  removed  by  hand- 
dredging,  the  steam  dredge  being  unable  to  work  in  so  contracted  a  space. 

Between  Looks  1  and  2.— A  new  span  30  feet  in  length  was  added  at  the  upper  end  of 
the  Second  Creek  Dam  and  Bridge,  to  overcome  a  weak  place  in  the  embankment 
caused  by  the  remains  of  an  old  abutment,  and  also  to  increase  the  capacity  of  the 
dam  for  carrying  off  the  surplus  water  from  Second  Creek  in  time  of  freshet.  A 
cofferdam  of  sheet  piling  and  clay  puddle  was  built  to  exclude  the  water  of  the 
canal ;  420  cubic  yards  of  earth  and  24  cubic  yards  of  old  masonry  were  excavated, 
and  168  cubic  yards  of  masonry  laid  in  cement  mortar.  Nine  cubic  yards  of  cut 
stone  were  used  for  coping,  etc.  Two  new  15-inch  I-beams  were  used  on  the  bridge 
span.    This  work  is  complete  with  the  exception  of  removing  the  cofferdam. 

At  Lock  2. — The  veranda  of  the  assistant  lock-masters  house  was  moved  from  the 
front  to  the  end,  this  being  necessary  to  give  sufficient  room  for  railway  construc- 
tion at  this  point. 

Between  Locke  2  and  3. — Two  hundred  and  fifty-five  cubic  yards  of  rock,  gravel, 
etc.,  which  had  become  detached  from  the  bluffs  by  the  action  of  frosts  and  fallen 
into  the  canal,  were  removed;  the  pool  was  emptied  and  the  work  of  removal  done 
by  hand.  One  thousand  five  hundred  and  sixty-nine  cubic  yards  of  clay  were  used 
in  stopping  leaks  and  strengthening  embankments. 

At  Lock  3. — The  foundation  wall  and  piers  for  the  lock-master's  house  were  com- 
pleted, 27  cubic  yards  of  earth  being  excavated,  and  21  cubic  yards  of  masonry  laid ; 
the  foundation  is  now  ready  for  the  superstructure. 

Between  Locks  3  and  4. — Four  of  the  valves  in  Bluewater  Dam  being  in  bad  condi- 
tion were  removed  and  replaced  by  new  and  stronger  ones.  Ninety -eight  cubic  yards 
of  rock  which  had  fallen  into  the  canal  from  the  bluffs  were  removed.  Two  hundred 
and  thirty  cubic  yards  of  riprap  were  placed  on  the  outside  of  the  embankment. 

Lock  4. — A  quarry  camp  was  established  at  this  lock,  and  a  quarry  opened  on  land 
belonging  to  the  United  States,  for  the  purpose  of  getting  stone  to  be  used  in  paving 
the  inner  slope  of  the  canal  embankment,  and  in  ballasting  the  railway:  up  to  the 
end  of  the  fiscal  year  7,336  cubic  yards  of  stone  had  been  quarried  and"  6,611  cubic 
yards  of  earth  stripped  from  quarry;  of  the  stone  quarried  2,000  cubic  yards  were 
used  in  ballasting  railway.  About  June  1  a  stone-crusher  was  received  at  thejquarry 
and  mounted  on  a  barge  for  convenience  in  handling;  this  plant  has  since  been  used 
in  preparing  stone  for  use  on  railway,  821  cubic  yards  being  crushed. 

Twenty  cubic  yards  of  earth  excavated  ibr  foundation  of  wok-master's  house  and  5 
yards  masonry  laid. 
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Bchceen  Locks  4  and  f». — Twenty-five  cubic  yards  of  riprap  stone  were  used  in 
strengthening  the  embankment. 

At  Lock  5. — Brakes,  walkway,  and  floats  wore  attached  to  the  drop  gate,  and  the 
cast-iron  miter  gears  connecting  vertical  with  horizontal  shafts  were  replaced  by 
cast  steel.  One  thousand  and  fifty-one  cubic  yards  of  earth  and  11  cubic  yards  of 
broken  stone  were  used  in  filling  in  on  the  north  side  of  the  lock,  giving  an  embank- 
ment about  15  feet  in  width  at  top. 

Between  Locks  5  and  6. — In  the  vicinity  of  Four-Mile  Creek,  the  pool  being  empty, 
a  branch  track  500  feet  long  was  laid  from  the  railway  to  the  bottom  of  the  canal, 
and  5,350  cubic  yards  of  earth  were  removed  from  above  grade.  Four  hundred  and 
ninety-eight  cubic  yards  of  heavy  riprip  stone  were  taken  from  Brook's  Quarry  and 
placed  on  the  outer  slope  of  the  embankment  just  below  Six-Mile  Creek.  To  do  this 
work'  to  advantage  a  steam  derrick  was  erected  on  a  barge. 

Two  maneuvering  gears  for  opening  and  closing  valves  were  put  in  at  Six-Mile 
Dam. 

At  Lock  6. — Floats  and  brakes  were  attached  to  the  drop  gate,  and  cast-iron  bevel 
gears  replaced  by  steel.  Work  was  done  on  the  assistant  engineer's  house  as  follows : 
33,650  brick  laid;  1,986  square  yards  plastering  (^two  coats),  465  square  yards  lath- 
ing; 360  feet  flooring  laid;  300  feet  ceiling  put  m  front  hall:  front  stairway  built 
complete ;  front  and  side  verandas  built ;  fireplace  built  in  front  hall,  and  five  hearths 
and  mantels  put  in ;  doors  and  windows  cased  and  finished,  and  painting  complete 
inside  and  out.    The  house  is  now  finished,  with  exception  of  plumbing. 

Foundation  wall  and  piers  for  the  lock-master's  house  were  completed,  25  cubic 
yards  of  earth  being  excavated  and  21  cubic  yards  of  masonry  laid ;  the  foundation  is 
ready  for  the  superstructure. 

There  were  also  built  a  house  for  the  shelter  of  lime  and  cement,  a  temporary  shel- 
ter for  locomotive,  and  a  fence  around  the  United  States  land  on  the  north  side  of 
the  canal.  A  short  wall  of  dry  rubble  was  built  on  theinnor  slope  of  the  embank- 
ment immediately  below  the  lock  to  protect  embankment  against  wash  during 
emptying  of  lock. 

Between  Locke  6  and  7. — One  hundred  and  forty-two  cubic  yards  of  earth  and  gravel 
deposit  were  removed  from  the  bottom  of  the  canal. 

Aqueduct. — A  timber  fender  guard  was  built  on  either  side  of  the  aqueduct  along 
its  whole  length,  with  the  object  of  lessening  the  shock  in  case  of  collision  with  the 
structure  by  passing  craft. 

New  valves  and  valve-gear  were  put  in  just  above  and  below  the  aqueduct,  and 
accumulations  of  drift  were  cleared  away  from  against  the  upper  sides  of  its  piers. 

At  Lock  7. — Brakes  and  floats  were  put  on  drop  gate,  and  a  broken  pinion  was  re- 
moved from  the  horizontal  shaft  and  replaced  by  a  new  one.  Cast-iron  miter  gears 
were  replaced  by  steel.  Thirty-five  hundred  and  seventy-one  cubic  yards  of  earth 
and  540  cubic  yards  of  broken  stone  were  used  in  filling  in  back  of  the  lock  wall  on 
the  north  side,  giving  a  fill  15  feet  wide  on  top,  with  slopes  of  about  45  degrees. 

A  house  for  the  assistant  lock  master  was  built  on  the  south  side  of  the  lock. 

Between  Locks  7  and  8. — Four  thousand  five  hundred  and  eighty-two  cubic  yards  of 
rock  were  quarried  from  the  bluffs  on  the  north  side  of  the  canal  just  below  Lock  7, 
and  4,216  cubic  yards  of  this  amount  was  placed  as  riprap  on  the  outer  slope  of  the 
embankment  on  the  same  section.  The  spalls  obtained  in  the  course  of  the  work  were 
used  as  pavement  on  the  inner  slope  of  the  embankment.  As  a  result  of  this  rock 
excavation  the  available  width  of  the  canal  at  the  bend  just  below  Lock  7  was  in-, 
creased  by  30  feet.  Throe  hundred  and  ninety-three  cubic  yards  of  clay  were  used 
in  stopping  leaks. 

At  Lock  8. — Brakes  and  floats  were  put  on  the  drop  gate;  cast-iron  miter-gears  re- 
placed by  steel,  and  the  plank  walk-way  along  the  north  side  of  the  lock  was  com- 
pleted. 

At  Lock  9. — Brakes  and  floats  were  put  on  drop  gate,  and  cast-iron  miter-gears  re- 
placed by  steel. 

Beloxc  Lock  9. — One  thousand  two  hundred  cubic  yards  of  sand  and  gravel  were 
dredged  from  the  entrance  to  the  canal  and  thrown  over  into  deep  water  in  the  river 
by  the  United  States  Dredge  Hancoodj  and  an  old  cofferdam  which  had  been  an  ob- 
struction at  low  water  was  removed. 

Railway  construction. — On  January  5  the  work  of  rebuilding  the  railway  along 
the  canal  towpath  was  begun,  and  up  to  July  1  a  length  of  50,500  feet  had  been 
completed.  The  track  is  laid  on  ties  of  white  and  post  oak,  and  is  ballasted  with 
broken  stone  throughout.  A  new  40-pound  steel  rail  is  used  on  the  side  of  the  track 
nearest  the  canal,  the  other  side  being  made  up  of  the  best  of  the  rails  from  the  old 
track.  Two  new  18-ton  locomotives  were  received  during  tho  year,  and  one  of  them 
has  been  in  constant  use  for  several  months. 

The  steamer  McFarland  has  been  employed  in  towing  and  assisting  in  the  general 
work  on  the  canal. 

Muoellaneou8t—ThQ  telephone  line  has  been  extended  to  Looks  7  and  &    A  derric" 
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was  built  on  a  bnrgi1  for  the  use  of  the 'Unites  States  snag  boat  Wcitzel.  "Weeds  and 
brush  were  cut  along  the  banks  of  the  canal  for  a  distance  of  14  miles  and  from  thn 
bottom  for  a  distance  of  about  5  miles.  About  200  muskrat  holes  were  dug  out  and 
refilled.  Up  to  April  almost  constant  repairs  were  made  to  the  old  railway,  as  iii 
spite  of  its  bad  condition  it  was  in  constant  use.  The  following  table  will  show  at  a 
glance  the  total  amount  of  excavation,  etc.,  done  during  the  year: 

[Quantities  given  in  cubic  yards.] 


Excavation. 

Fill. 

Quarry. 

•8 

1 

© 

I 

QQ 

33 
"3 

I 

A 

*165 
73 

Location. 

.a 

t 

§ 

i 

, 

1 

• 

I 

CO 

•8 
p« 
p, 

s 

• 

0 

o 

i 

Above  Lock  A 



'I 
1,275  ' 

68 
445 

2,691 

5,704 

279 

641 

142 

6 

2,  334 

140 

..... 

16.446 

7, 750 

20 

169 

....... 

I • 

At  Lock  1 

1 1 1 

420 

24 
255 

i ! ' 

168 

1,569 

.:..:.. 

At  Lock  3 

27 

:::::i:::::::l:::.:  !  .::.. .::::: 

a  i 



98 



230 

At  Lock  4 



20 



7,336 

6,611 

821 

5 

....... 

25 

At  Lock  5    ...     ..... 

i 

1,051 

ii 

5,350 
25 
142 

498 

1 ! 

13 

At  Lock  6 

21 

At  Lock  7 

3,571 
393 

540 

4,582 

4,216 

Below  Lock  9 

1,200 

Total 

25, 416 

9,593 

377 

5,264 

14,979 

551 

5,388 

7,977 

6,753 

821 

453 

19 

*  Dry  rubble. 
3.  FLORENCE,  ALABAMA,   TO  THE  FOOT  OF  BEE   TREE  SHOALS. 

Colbert  and  Bee  Tree  Shoals,  beginning  about  22  miles  below  Flor- 
ence, form  the  principal  obstructions  to  navigation  during  the  low- 
water  stages.  These  shoals,  which  may  be  considered  as  forming  one  con- 
tinuous obstacle,  are  8  miles  in  length,  with  a  total  fall  of  25  feet  at  low 
water?  and  at  this  stage  the  depth  in  the  channel  is  about  1.5  feet. 
Four  islands  divide  the  river  through  the  shoals  longitudinally,  and  the 
work  heretofore  carried  on  for  the  improvement  of  navigation  consisted 
in  building  riprap  dams,  which,  in  connection  with  the  islands, confined 
the  water  to  the  chute  along  the  north  bank.  Increased  deptn  was  ob- 
tained by  channel  excavation.  This  method  does  not  give  results  ade- 
quate to  the  present  needs  of  commerce. 

Surveys  were  made  in  August  and  September,  1890,  to  procure  such 
additional  information  as  was  required  to  prepare  a  project  and  estimate 
for  the  radical  improvement  of  the  shoals.  These  surveys,  at  first  con- 
fined to  the  islands  and  the  chute  to  the  south,  were  subsequently  ex- 
tended over  the  bottom  lands  along  the  south  river  bank.  The  data 
obtained  was  submitted  to  a  Board  of  Engineer  Officers,  and  the  rec- 
ommendation of  the  Board  to  open  navigation  around  the  shoals  by 
means  of  a  lateral  canal  excavated  through  the  bottom  lands  along  the 
south  bank  was  approved  November  28, 1890.  The  existing  project, 
therefore,  contemplates  the  construction  of  a  canal  on  the  south  bank 
of  the  river,  7.8  miles  long,  150  feet  wide  at  the  water  surface!  and  ft 
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depth  of  7  feet.  A  combined  lock,  with  a  total  lift  of  25  feet,  is  to  be 
placed  at  the  lower  end  and  a  guard  lock  at  the  head  for  use  when  nec- 
essary at  very  high  water,  the  locks  to  be  80  by  350  feet  and  a  depth  of 
0  feet  of  water  on  the  miter  sills  at  extreme  low  water. 

A  survey  party  was  organized  in  April  to  locate  the  proposed  canal, 
and  to  determine  depth  of  rock  suitable  for  lock  foundations,  character 
of  soil  to  be  excavated,  amount  of  channel  excavation  at  the  approaches, 
extent  of  lands  to  be  purchased,  and  such  other  data  as  is  required  to 
prepare  the  drawings  and  plans  necessary  to  properly  carry  on  the 
work  of  construction. 

The  party  began  operations  in  May  and  at  the  end  of  the  fiscal  year 
4.5  miles  of  the  proposed  canal  were  located  and  staked  out;  preliminary 
lines  were  run  to  get  an  accurate  topographical  knowledge  of  the  ground 
before  determining  the  final  line.  Four  permanent  gauges  were  estab- 
lished, connected  by  a  line  of  levels,  and  daily  record  kept  of  the  gauge 
readings.  Soundings  were  taken  in  the  river  below  the  lower  entrance 
every  20  feet  on  lines  20  feet  apart.  Gross  sections,  extending  up  to 
high- water  level,  were  taken  every  100  feet,  and  at  shorter  intervals 
where  the  ground  was  irregular;  borings  were  made  at  these  cross 
sections  to  determine  character  of  subsoil.  Twelve  pits  were  sunk  to 
rock  along  the  lower  2  miles  of  the  route  to  accurately  determine  its 
character  and  extent.  The  topographical  maps  were  plotted  as  field 
work  progressed. 

Of  the  $150,000  allotted  for  the  improvement  of  Colbert  and  Bee 
Tree  Shoals  in  accordance  with  the  approved  project,  $4,670.20  were 
expended  up  to  the  close  of  the  fiscal  year. 

BRIDGES. 

The  new  draw  in  the  bridge  at  Florence  is  completed,  but  three  old 
piers  still  obstruct  the  channel.  The  owners  have  been  duly  notified 
to  remove  these  obstructions  and  to  modify  the  abutment  pier;  work 
in  compliance  with  the  notice  is  now  under  way. 

The  money  statement  for  this  work  is  consolidated  with  that  for  Ten- 
nessee River  below  Bee  Tree  Shoals  (Appendix  £  E  1).  so  as  to  embrace 
the  entire  reach  of  the  river  below  Chattanooga,  as  follows: 

TENNESSEE  RIVER  BELOW  CHATTANOOGA,  TENNESSEE. 


Money  statement. 

ad 

and6023 

Amount  appropriated  by  act  approved  September  19, 1890 475, 000. 00 


July  1. 1890,  balance  unexpended $35,501.30 

Transfer  settlements  5712,  5740,  and  6023 3.91 


510,505.21 
June  30, 1891,  amount  expended  during  fiscal  year 160, 619. 65 

July  1,1891,  balance  unexpended 349,885.56 

July  1, 1891,  outstanding  liabilities $17, 369.91 

July  1, 1891,  amount  covered  by  uncompleted  contracts  . .        27, 585. 60 

44,955.51 

July  1, 1891,  balance  available 304,930.05 

'  Amount  (estimated)  required  for  completion  of  existing  project 5, 565, 762. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1893 2,155,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and    • 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS  FROM  JULY  1,  1890,  TO  JUKE  30,  1891. 

Between  Chattanooga,  Ten*.,  and  Decatur,  Ala. 


Tons. 

Lumber 663 

Cotton 580 

Livestock ..        2 

Grain 1,166 

Total  number  of  tons,  40,506. 


Tons. 

Floor 61 

Cottonseed 93 

General  merchandise 451 

Logs 87.590 


Between  Florence,  Ala.,  and  Paducah,  Ky. 


Tons. 

Iron 10,299 

Staves 8.427 

Lnmber 29.172 

Cotton 6,029 

Peanuts 4,294 

Livestock , 1,384 

Hoop  poles 473 

Total  number  of  tons,  435,466;  total  number  of  passengers,  17,025. 


Tons. 

Grain 14648 

Flour 6,409 

Cottonseed :      1,194 

Sand 2,160 

General  merchandise v- 28,998 

Logs 297,789 

Railroad  ties 90,090 


New  lines  of  transportation  established. — Tennessee,  Ohio  and  Mississippi  Hirer  Trans- 
portation Company,  between  Chattanooga,  Tenn.,  and  St.  Louis,  Mo.  Tennessee  River 
Navigation  Company,  between  Sheffield,  Ala.,  and  Padnoah,  Ky. 

List  of  steamboats  (stem  wheel)  plying  on  ike  Tennessee  River  below  Chattanooga,  Tenn. 


Kame  of  boat. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Between  Chattanooga,  Tenn.,  and  Decatur,  Ala.  ' 
Dixie 

Feet. 

80.0 
120.0 
118.0 
153.0 
134.0 

194.0 
100.0 
186.0 
180.0 
183.0 
200.0 
181.0 
132.0 
165.0 
154.0 

Feet. 

19.0 
24.8 
24.6 
28.0 
27.8 

83*0 
82.0 
81.0 
85.0 
87.0 
85.0 
82.5 
29.0 

FeeL 

8.2 

4.0 
4.2 
4.0 
8.6 

4.5 

5.8 

5.0 

5.5 

5.25 

6.1 

5.6 

8.5 

5.0 

5.4 

Tons. 
68.33 

B.  F.  Young 

160.86 

E.  T.  Coles. 

134.91 

R.  C.  Gunter 

887.80 

Herbert 

167.60 

Below  Florence,  Ala. 
Helene 

852.81 

City  of  Florence ....' 

858.31 

City  of  Sevannah 

635.55 

City  of  Sheffield 

659.90 

City  of  Paducah 

700.00 

W.F.Nisbet 

676.86 

Clyde 

882.96 

C.Smith 

228.39 

A .  J.  "Duncan 

800.00 

Ironsides 

80.0 

282.80 

Comparative  statement  of  freight  rates  charged  by  steamer  and  by  railroad  between  Flor- 
ence and  Sheffield,  Ala.,  and  points  on  the  Ohio  and  Mississippi  rivers. 

[Pig-iron  per  ton  of  2,268  pounds— tariff  of  1890.] 


From  Florence  and  Sheffield  to— 


By  rail. 


Paducah,  Ky 

Cairo,  111 

Evansville,  Ind . . 
Louisville,  Ky 
Cincinnati,  Ohio  . 
Bridgeport,  Ohio. 
Wheeling,  W.  Va 

Pittsburg,  Pa 

St.  Louis,  Mo 


To  Florence  and  Sheffield  from— 

Bacon  per   100 
pounds. 

Grain,  hay,  and  bran 
per  100  pounds. 

Flour  per  barrel. 

By  water. 

By  rail. 

By  water. 

By  rail. 

By  water. 

tyrail. 

Paducah,  iCV.,  and  Cairo,  III 

CenU. 
15 
20 
20 

Cent*. 
22 
25 
25 

Cents. 
12* 
15 
15 

Cents. 
17 
20 
22 

Cents. 
25 
25 
40 

Cents. 
39 

44 

St.  Louis,  Mo 

59 
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REPORT  OF  BOARD  OF  ENGINEERS  ON  IMPROVEMENT  OF  THE  '"SUCK." 

Engineer  Office,  U.  S.  Army, 

Nashville,  Tenn.,  October  22, 1890. 

General  :  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders  No.  83,  Headquarters,  Corps  of  Engineers,  December  16, 1889, 
reconvened  at  Nashville,  Tenn.,  on  the  call  of  the  senior  member,  Octo- 
ber 18, 1890. 

By  an  indorsement  dated  office  Chief  of  Engineers.  January  3, 1890, 
on  a  letter  addressed  to  the  Chief  of  Engineers  by  Lieut.  Col.  J.  W. 
Barlow,  under  date  of  December  30, 1889,  the  consideration  by  this 
Board  of  a  project  for  the  removal  of  obstructions  in  the  Tennessee 
River — commonly  known  as  the  "  Suck" — was  required. 

On  October  18, 1890,  the  Board  proceeded  to  Chattanooga,  Tenn.,  and 
on  the  following  day  made  a  personal  examination  of  the  obstructions. 
The  information  furnished  by  such  examination,  and  by  former  exami- 
nations, surveys,  and  reports,  enable  the  Board  to  submit  the  following 
report: 

A  detailed  examination  of  the  "Suck"  was  made  by  Lieut.  Col.  S.  H. 
Long,  topographical  engineer,  in  1830,  and  a  full  description  of  this 
section  of  the  river,  with  project  for  improvement,  is  given  in  his  report 
on  Holston  and  Tennessee  rivers,  made  to  the  Board  of  Internal  Im- 
provement for  East  Tennessee,  and  printed  as  Ex.  Doc.  No.  167,  Forty- 
third  Congress,  second  session.  A  full  description  of  these  obstructions 
is  also  given  in  a  report  on  examinations  and  surveys  on  the  Tennessee 
River  by  Assistant  Engineer  W.  B.  Gav  (under  date  of  February  11, 
1868)  to  General  Weitzel,  Corps  of  Engineers. 

The  obstructions  known  as  the  "  Suck  "commence  about  13  miles  below 
Chattanooga,  Tenn.,  and  extend  downstream  over  a  distance  of  about  9 
miles.  They  form  a  series  of  rapids  separated  by  pools,  known  as  the 
Tumbling  Shoals,  the  Suck,  the  Boiling  Pot,  the  Pan,  and  the  Skillet,  and 
are  formed  by  bars  of  gravel,  bowlders,  and  detached  and  solid  rock,  and 
by  the  contraction  of  the  section  of  the  river  and  the  excessive  slope, 
resulting  from  the  passage  of  the  river  through  a  gorge  in  the  Cumber- 
land Mountains.  During  low  water  these  falls  are  obstructions,  owing 
to  lack  of  depth  and  excessive  current;  and  during  high  water,  while 
the  depth  is  sufficient,  the  current  is  in  some  cases  so  increased  by  the 
narrow  cross  section  as  to  render  navigation  almost  impossible.  In 
1869-?70  a  little  work  was  carried  out  for  the  improvement  of  the  Pot 
and  the  Suck,  consisting  in  the  dredging  of  bowlders,  loose  rock,  and 
gravel.    Some  good  is  reported  to  have  resulted  from  this  work. 

A  radical  improvement  of  this  section  of  the  Tennessee  River,  which 
would  render  navigation  free,  easy,  and  unobstructed  at  all  times, 
would  necessarily  consist  of  an  enlargement  of  the  river  section  and 
channel  excavation  for  the  distribution  of  slope  over  a  sufficient  length, 
or  the  construction  of  canals  or  slack-water  navigation  for  use  at  all 
stages  of  the  river  up  to  its  highest  floods.  The  first  method  is  imprac- 
ticable, and  the  great  expense  of  the  second  method  renders  it  unwor- 
thy of  consideration,  at  least  at  the  present  time. 

All  the  projects  heretofore  presented  for  the  improvement  of  low- water 
navigation  of  the  Suck  have  contemplated  the  deepening  and  straight- 
ening of  the  channel  through  the  rapids,  by  dredging  of  rock  and  gravel, 
the  removing  of  certain  detached  rocks,  bowlders,  and  projecting  points, 
which  now  cause  troublesome  whirls  and  eddies,  the  construction  of 
dams  for  changing  slope  and  reducing  currents,  and  arrangements  for 
facilitating  the  hauling  of  boats  up  the  rapids  by  means  of  lines  and 
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capstans;  a  slight  enlargement  of  the  high- water  section  by  the  removal 
of  trees  and  certain  rocky  projections  has  also  been  proposed. 

It  is  the  opinion  of  the  Board  that  work  of  the  above  character,  if 
carried  out  with  judgment,  will  make  the  passage  of  the  obstructions 
here  considered  easier,  and  that  it  is  the  proper  class  of  improvement 
to  be  applied,  when  funds  may  be  available,  and  after  the  necessary 
data  has  been  obtained  to  permit  of  a  careful  and  detailed  study  of  the 
problem. 

The  surveys  of  the  "  Suck"  heretofore  made,  and  which  are  now  before 
the  Board,  are  not  sufficiently  detailed  and  complete  to  furnish  the  in- 
formation as  to  channel  depths,  slopes,  and  other  matters  needed  for 
projecting  the  entire  work.  A  detailed  examination  should  be  made  for 
determining  the  location  and  extent  of  obstructions,  and  the  depths  and 
slopes  in  the  channel  on  the  rapids  and  in  the  connecting  pools,  with  a 
view  to  determining  the  probable  effect  on  the  depth  and  current  of  the 
pools  of  the  work  proposed  for  decreasing  slope  and  increasing  the  depth 
on  the  rapids.. 

While  much  of  the  work  contemplated  for  the  improvement  of  the 
navigation  of  the  "  Suck"  can  not  be  safely  undertaken  in  advance  of  the 
detailed  examinations  above  referred  to,  it  appears  that  there  is  some 
work,  such  as  the  removal  of  obstructive  detached  rock  and  bowlders, 
the  clearing  of  banks  for  facilitating  high-water  flow,  the  smoothing  of 
shores,  and  providing  ring  bolts  to  facilitate  pulling  boats  upstream, 
and  the  deposit  of  such  material  below  the  rapids  so  as  to  prolong  the 
fall  and  reduce  the  slope  can  be  undertaken  to  advantage  whenever 
funds  are  available  for  such  work,  and  the  employment  of  a  small  party 
for  the  carrying  out  of  such  partial  improvements  will  offer  most  favor- 
able opportunities  for  detailed  observations  and  study  of  the  obstruc- 
tions. 

Kespectfc'iiy  submitted. 

J.  W.  Barlow, 
Lieut.  Col.,  Corps  of  Engineers. 
A.  Mackenzie, 
Major  j  Corps  of  Engineers. 

H.  M.  Adams, 
Major  j  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

October  25,  1890. 
Approved. 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 


REPORT    OF    BOARD    OF    ENGINEERS    ON    IMPROVEMENT    OF    LITTLE 
MUSCLE  SHOALS,   TENNESSEE   RIVER. 

Engineer  Office,  U.  8.  Army, 

Nashville,  Tenn.,  October  23, 1890. 
General:  The  Board  of  Engineer  officers  constituted  by  Special 
Orders  No.  83,  Headquarters,  Corps  of  Engineers,  December  16, 1889, 
"+o  examine  and  report  what  changes  and  additions  are  required  in  the 
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• 

Muscle  Shoals  Canal  system,"  was  instructed,  by  a  letter  dated  Office 
Chief  of  Engineers,  December  17,  1889,  "to  examine  and  report  fully 
upon  the  navigation  and  ai<Js  to  the  same  upon  the  Little  Muscle  Shoals  v 
of  the  Tennessee  River. 

In  January,  1890,  the  Board  made  a  trip  over  Little  Muscle  Shoals 
and  had  under  consideration  the  maps  and  data  at  that  time  available. 
Under  date  of  January  13, 1890,  the  following  report  upon  the  Little 
Muscle  Shoals  was  submitted  by  the  Board: 

The  Board,  having  carefully  examined  the  maps  and  profiles  of  Little  Muscle  Shoals, 
and  personally  tested  the  current  in  the  channel,  are  of  the  opinion  that  the  present 
method  of  improvement  by  excavation  and  wing  dams  is  insufficient  to  provide  a 
slope  that  will  admit  of  practical  upstream  navigation  at  all  stages  of  the  river.  In 
the  upper  part  of  these  snoals  the  fall  at  low  water  is  13  feet  in  a  distance  of  15,000, 
or  an  average  of  4.6  per  mile.  From  the  foot  of  this  steep  decline  to  Florence  the 
slope  is  9  feet,  or  about  2  feet  per  mile. 

The  Board  are  of  the  opinion  that  the  only  practicable  method  of  providing  safe 
and  easy  upstream  navigation  during  low  water  at  the  upper  portion  of  the  Little 
Muscle  Shoals  is  by  a  canal  and  locks ;  but  it  is  the  further  opinion  of  the  Board 
that  the  surveys  and  data  now  available  are  not  in  sufficient  detail  to  permit  of  the 
careful  preparation  of  proper  plans  and  estimates.  The  Board  would  therefore  pro- 
pose to  defer  their  report  upon  the  further  improvement  of  navigation  at  the  Little 
Muscle  Shoals  until  a  detailed  survey  of  Little  Muscle  Shoals  can  be  made  and  plans 
and  estimates  for  a  canal,  based  on  such  survey,  be  available  for  consideration. 

The  detailed  survey  proposed  by  theBoard  having  been  made,  under 
Lieutenant-Colonel  Barlow's  direction,  by  Lieutenant  Goethals,  and 
plans  and  estimates  for  a  canal  having  been  prepared,  the  Board  recon- 
vened at  Kashville,  Tenn.,  on  October  18. 1890,  for  the  further  consid- 
eration of  the  subject,  and  having  carefully  studied  all  the  data  avail- 
able, including  the  result  of  the  new  survey  by  Lieutenant  Goethals,  it 
has  the  honor  to  submit  the  following  report: 

The  Little  Muscle  Shoals  of  the  Tennessee  Eiver  commence  at  a  point 
1  mile  below  the  lower  end  of  the  Big  Muscle  Shoals  Canal  and  extend 
downstream  a  distance  of  3£  miles.  The  channel  through  the  rock 
bed  of  these  shoals  at  low- water  stages  is  so  crooked,  of  such  insuffi- 
cient depth,  and  the  current  is  so  rapid,  that  successful  navigation  is 
impracticable  over  this  stretch  of  the  river  at  low- water  stages. 

The  only  work  carried  out  heretofore  for  the  improvement  of  naviga- 
tion over  these  shoals  has  consisted  in  rock  excavation  for  widening 
and  deepening  the  channel  and  the  construction  of  dams  for  raising 
the  water  surface.  A  slight  betterment  of  the  channel  has  resulted 
from  the  work  carried  out,  but  it  is  the  opinion  of  theBoard  that,  owing 
to  the  character  of  the  bed  of  the  river  and  to  the  excessive  slope  and 
resulting  rapid  current,  such  a  channel  as  will  eventually  be  required 
for  navigation  of  the  Tennessee  River  can  not  be  secured  by  a  contin- 
uation of  the  open  channel  improvement. 

The  plan  of  improvement  proposed  for  the  Little  Muscle  Shoals  by 
the  board  of  internal  improvement  in  1831  was  a  canal  along  the  north 
side  of  the  river.  A  similar  plan  was  recommended  by  Maj.  Walter 
McFarland,  Corps  of  Engineers,  in  1872,  and  it  is  the  opinion  of  the 
Board  that  the  radical  improvement  of  navigation  at  these  shoals  can 
best  be  accomplished  by  such  canal  construction. 

The  Board  would  recommend  the  construction  of  a  canal  commencing 
at  a  point  on  the  north  bank  about  7,400  feet  below  Lock  9  of  the  Big 
Muscle  Shoals  Canal,  following  down  the  shore  15,000  feet  and  entering 
the  river  about  12,000  feet  above  the  railroad  bridge  at  Florence,  Ala. 
The  canal  is  to  be  formed  by  an  embankment  in  the  bed  of  the  river, 
built  of  earth  with  core  of  clay,  and  protected  on  the  outside  by  riprap 
and  paving;  and  on  the  inside  by  riprap;  the  embankment  to  be  12  feet 
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wide  on  top,  with  slope  of  1  on  2  out-side  and  2  on  «'>  inside,  and  having 
a  height  of  t>  feet  above  the  high  water  of  1879.  A  lock  at  the  foot  of 
the  canal  of  the  same  size  as  those  of  the  Big  Muscle  Shoals  Canal,  that 
is,  60  feet  by  300  feet,  with  a  lift  of  12  feet,  will  overcome  the  total  faUL 
A  guard  lock  at  head  of  the  canal  for  use  in  high  water  is  provided. 
The  canal  will  furnish  a  depth  of  6  feet  at  low  water,  and  be  available 
for  use  up  to  the  highest  stage,  extraordinary  floods  which  in  themselves 
prohibit  navigation  not  being  considered.  The  proposed  plans  of  canal 
are  based  on  a  width  of  prism  of  not  less  than  150  feet  at  any  point,  and 
in  some  parts  this  width  is  exceeded.  The  canal  is  connected  with  the 
deep  pool  below  Lock  9  of  the  Big  Muscle  Shoals  by  a  channel  exca- 
vated through  the  rock. 

From  the  foot  to  the  canal  to  Florence  the  fall  of  the  river  at  low 
stages  is  8  feet  in  a  distance  of  12,000  feet,  giving  a  current  varying 
from  2.77  miles  per  hour  at  low  water,  to  4.66  miles  per  hour  at  high 
water.  The  depth  over  the  section  is  not  at  the  present  time  sufficient 
at  low  water  for  such  navigation  as  is  being  provided  for  by  the  canals 
around  the  Muscle  Shoals,  and  it  will  eventually  require  deepening, 
either  by  dredging  and  the  closing  of  secondary  channels,  or  by  the 
extension  of  the  Little  Muscle  Shoals  Canal  to  Florence.  While  an  ap- 
proximate estimate  is  presented  for  such  extension  of  the  canal,  it  is 
the  opinion  of  the  Board  that  such  work  need  not  be  considered  until 
experience  proves  it  to  be  necessary. 

The  following  estimate  of  the  probable  cost  of  this  proposed  canal 
around  the  Little  Muscle  Shoals  is  presented: 

Rock  excavation,  46,666  cubic  yards,  at  $6 $279, 996 

Rock  excavation,  29,679  cubic  yards,  at  $4  . 1 118, 716 

Earth  in  embankment,  304,889  cubic  yards,  at  40  cents 121, 955 

Riprap  and  gravel  on  embankment,  208,333  cubic  yards,  at  $1 228, 333 

Clay  in  embankment,  21,777  cubic  yards,  at  $1 21,777 

Paving  embankment,  109,433  square  yards,  at  $1 109,433 

Lift  lock 200,000 

Guard  lock 150,000 

1,230,210 
25  per  cent,  for  superintendence  and  contingencies 307, 552 

1,537,762 

The  estimated  cost  of  the  continuation  of  the  canal  to  the  Florence 
bridge  is  placed  at  $1,500,000. 
Respectfully  submitted. 

J.  W.  Barlow, 
Lieut.  Col.,  Corps  of  Engineers. 
A.  Mackenzie^ 
Major,  Corps  of  Engineers. 
#  H.  M.  Adams, 

Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

XJ.  S.  Army, 
October  28, 1890. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  Board  of  Engineer  Officers,  constituted  by  authority  of  the  Sec- 
retary of  War  of  December  13, 1889,  submits  the  within  report  recom- 
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mending  the  construction  of  a  canal  to  overcome  obstructions  to  navi- 
gation at  Little  Muscle  Shoals,  Tennessee  Elver. 

The  only  work  carried  out  heretofore  for  the  improvement  of  naviga- 
tion over  these  shoals  has  consisted  in  rock  excavation  for  widening  and 
deepening  the  channel  and  the  construction  of  dams  for  raising  the 
water  surface;  but  it  is  the  opinion  of  the  Board  that,  owing  to  the 
character  of  the  bed  of  the  river  and  to  the  excessive  slope  and  resulting 
rapid  current,  such  a  channel  as  will  eventually  be  required  for  naviga- 
tion of  the  Tennessee  River  can  not  be  secured  by  a  continuation  of  the 
open  channel  improvement. 

The  views  of  the  Board  are  concurred  in  by  me  and  the  plan  of  im- 
provement proposed  is  recommended  for  approval. 

Thos.  Lincoln  Casey, 
Brig.  Oen.7  Chief  of  Engineers. 

War  Department, 

October  2S >,  1890. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


REPORT  OP  BOARD  OF  ENGINEERS  ON  IMPROVEMENT  OP  COLBERT 
AND  BEE  TREE  SHOALS,  TENNESSEE  RIVER. 

Engineer  Oppioe,  XJ.  S.  Army, 
Nashville,  Tenn.y  October  28, 1890. 

General:  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders  No.  83,  Headquarters,  Corps  of  Engineers,  U.  S.  Army,  Wash- 
ington, D.  C,  December  16, 1889, "  to  examine  and  report  what*changes 
and  additions  are  required  in  the  Muscle  Shoals  canal  system,"  was 
instructed  by  your  letter  of  December  17, 1889.  to  examine  and  report 
folly  upon  the  Colbert  and  Bee  Tree  shoals  of  tne  Tennessee  Eiver. 

The  Board  during  its  session  in  January,  1890,  made  a  personal  and 
detailed  examination  of  the  Colbert  and  Bee  Tree  shoals,  and  had  under 
consideration  the  various  plans  suggested  previous  to  that  date  for  their 
improvement,  and  such  maps  and  records  bearing  upon  the  subject  as 
were  then  on  file  in  the  United  States  engineer  office  at  Nashville, 
Tenn.  The  data  available  at  the  time  not  being  sufficient  to  determine 
the  effect  of  these  obstructions  upon  the  existing  interests  of  naviga- 
tion, or  the  character  and  extent  of  improvement  justified  by  the  pros- 
pective commerce  of  the  Tennessee  Biver,  the  Board  found  it  necessary 
to  delay  the  preparation  of  a  report  upon  the  subject  until  further  sur- 
veys could  be  made  and  additional  facts  and  opinions  could  be  secured. 
October  18, 1890,  the  Board  reconvened  at  Nashville,  Tenn.;  and  re- 
mained in  session  11  days.  During  this  meeting  careful  consideration 
was  given  to  the  new  data  furnished  by  the  additional  detailed  surveys 
made  subsequent  to  first  meeting  of  the  Board.  On  October  27  a  fur- 
ther personal  examination  was  made  of  the  Muscle  Shoals  canal  system 
and  the  Colbert  and  Bee  Tree  shoals,  the  routes  proposed  for  canals 
around  the  latter  obstruction  being  carefully  gone  over.  All  the  avail- 
able information  regarding  the  present  conditions  of  navigation  on  Col- 
bert and  Bee  Tree  shoals  and  the  relation  of  these  obstructions  to  pres- 
ent and  prospective  commerce  being  now  at  hand,  and  full  consideration 
"having  been  given  to  the  questions  involved,  the  Board  has  the  honor 
to  submit  the  following  report: 
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The  Colbert  and  Bee  Tree  shoals,  which  are  the  most  serious  obstruc- 
tion to  navigation  on  thG  Tennessee  River  below  the  Muscle  Shoals, 
extend  from  a  point  22  miles  below  Florence,  Ala.,  to  Waterloo,  Ala.,  a 
distance  of  about  8.7  miles.  The  total  fall  of  water  surface  at  low  water 
in  this  distance  is  about  24.5  feet,  the  fall  on  Colbert  Shoals  being 
about  3.15  feet  per  mile,  and  on  Bee  Tree  Shoals  about  4.83  feet  per 
mile.  The  shoals  are#separated  by  a  pool  about  1.95  miles  in  length, 
with  a  total  fall  of  0.8  feet.  At  ordinary  low  water  the  depth,  in  the 
channel  over  the  rocks  at  the  head  of  Colbert  Shoals  is  only  30  inches, 
and  at  extreme  low  water  less  than  1  foot:  for  from  5  to  7  months  in 
the  year  the  depth  is  less  than  5  feet.  At  all  times,  except  during  high 
stages,  the  current  on  these  shoals  is  so  swift  as  to  materially  interfere 
with  the  interests  of  navigation,  even  when  a  sufficient  depth  of  water  is 
found  in  the  channel.  As  bearing  upon  the  present  and  prospective 
commerce  of  the  Tennessee  River  and  the  relation  to  such  commerce  of 
the  proposed  improvement  of  Colbert  and  Bee  Tree  shoals,  the  follow- 
ing extracts  from  a  letter  received  by  the  Board  from  the  general  man- 
ager of  the  Evansville,  Paducah  and  Tennessee  River  Packet  Company 
are  given: 

At  the  present  time  there  are  five  regular  packets  navigating  the  Lower  Tennessee 
as  high  as  Florence,  Ala.     *     *     *    The  combined  tonnage  of  these  boats  is  about 
3,000  tons,  and  they  run  to  Waterloo,  Ala.  (which  is  at  the  foot  of  Colbert  Shoals), 
all  the  year  round,  extending  their  trips  to  Florence  from  5  to  7  months  during  the 
year.    The  heaviest  of  these  boats,  when  loaded,  draws  7  feet,  and  it  is  only  now  and 
then  during  the  high-water  season  that  they  find  sufficient" water  on  the  shoals  to 
enable  them  to  load -to  their  full  capacity.    The  business  of  these  boats  is  entirely 
local  and  it  is  nearly  all  confined  to  points  below  the  shoals,  owing  to  the  unrelia- 
bility of  navigation  higher  up,  and  it  is  a  fact  beyond  dispute  that  the  35  miles  from 
Florence  to  Waterloo  is  capable  of  giving  more  business  to  the  river  than  the  265 
miles  from  Waterloo  to  Paducah.    In  making  this  statement  through  business  to 
points  beyond  Sheffield  and  Florence  has  not  been  considered.     *     *    *    It  would  be 
difficult  to  estimate  tho  importance  of  river  improvement  that  would  insure  ri\ror 
navigation  to  Sheffield  and  Floronce  all  the  year  round.    The  local  business  of  the 
river  would  bo  largely  increased,  and  the  amount  of  through  business  to  and  from 
the  Ohio  and  Mississippi  rivers  that  would  naturally  »jo  over  this  route  can  hardly 
be  estimated.     *    *    *    Our  information  is  that  the  Muscle  Shoals  Canal  will  not 
admit  a  boat  drawing  more  than  5  feet.    According  to  the  opinion  of  many  steam- 
boat" men  and  others  who  have  knowledge  on  this  subject,  5  feet  is  inadequate  for 
the  class  of  boats  that  run  to  Florence.    Towboats  often  load  their  barges  to  8  or  9 
feet,  and,  as  before  stated,  our  boats  draw  7  feet  loaded.    Whenever  the  improve- 
ment is  made  it  should  be  made  to  correspond  with  the  river  below  Colbert  Shoals 
instead  of  above,  as  anything  short  of  this  will  not  likely  meet  the  demand.    *    *    * 
Thousands  of  tons  are  taken  out  of  the  Lower  Tennessee  every  year  by  towboats, 
and  the  business  of  towboats  would  be  increased  more  than  any  other  if  navigation 
conld  be  regular.    The  Tennessee  is  susceptible  of  lasting  and  permanent  improve- 
ment, and  with  the  expenditure  of  a  comparatively  small  sum  5  to  6  feet  of  water 
could  be  had  from  Waterloo  to  Paducah  during  the  lowest  stage  of  the  river,  which 
usually  lasts  but  a  short  time. 

The  work  heretofore  carried  out  for  the  improvement  of  navigation 
on  the  Colbert  and  Bee  Tree  shoals  has  consisted  of  rock  excavation 
and  the  construction  of  stone  dams  for  concentrating  the  water  in  the 
channel.  This  work  has  possibly  resulted  in  a  very  slight  deepening  of 
the  channel  at  low  water,  but  owing  to  the  excessive  slope  and  result- 
ing current  at  low  and  even  ordinary  stages,  which  current  has  been 
increased  by  the  work  carried  out,  it  is  apparent  that  an  improvement 
by  this  method  which  would  furnish  an  easily  navigated  channel  at  all 
stages,  especially  for  tows,  is  impracticable  at  any  reasonable  expense. 
To  give  a  proper  depth  and  a  practicable  slope  aud  current  would  ne- 
cessitate the  drawing  down  of  the  pools  above,  which  latter  result  would 
probably  develop  new  $nd  serious  obstructions.    All  that  it  appears 
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practicable  to  gain  by  continuing  this  method  of  improvement  will  be 
a  slight  betterment  of  the  channel  for  descending  navigation. 

Under  date  of  January  0, 1888,  Lieutenant-Colonel  Barlow,  Corps  of 
Engineers,  the  officer  in  charge  of  the  improvement  of  the  Tennessee 
Eiver,  presented  a  preliminary  report  upon  the  improvement  of  Colbert 
and  Bee  Tree  shoals,  in  which  he  advocated  the  abandonment  of  further 
channel  excavation  and  wing-dam  construction,  and  the  substitution  of 
a  plan  of  locks  and  dams.  It  was  then  suggested  that  slack- water  navi- 
gation be  provided  by  the  construction  of  dams  with  locks  at  the  foot 
of  the  shoals. 

Subsequently  to  the  presentation  of  this  preliminary  report,  and  after 
a  more  detailed  personal  examination  of  the  locality  had  been  made,  the 
officer  in  charge  decided  to  modify  his  original  plan  by  the  substitution 
of  lateral  canals  for  the  cross  dams.  The  lateral  canal  at  Colbert  Shoals, 
about  3J  miles  long,  was  to  be  formed  by  Brush  Creek  Island  and  an 
embankment  about  14,000  feet  in  length.  At  Bee  Tree  Shoals  the  canal, 
about  2  miles  long,  was  to  be  formed  by  Bee  Tree  and  Waterloo  islands 
and  a  connecting  embankment  about  1,200  feet  in  length.  This  system 
of  improvement  was  presented  to  the  Chief  of  Engineers  in  a  report 
dated  December  21, 1889,  which  report  is  referred  to  this  Board  for  its 
information. 

The  Board  are  of  the  opinion  that  the  only  radical  and  proper  method 
of  overcoming  the  obstructions  to  navigation  now  found  at  Colbert  and 
Bee  Tree  shoals  of  the  Tennessee  River,  so  as  to  protect  the  present 
commerce  and  provide  for  the  necessities  of  the  prospective  commerce, 
is  by  a  system  of  locks  and  dams;  and  the  construction  of  the  lateral 
canals  in  the  bed  of  the  river,  behind  existing  islands,  or  on  some  other 
feasible  route,  is  considered  preferable  to  the  construction  of  cross  dams 
with  locks,  for  the  reason  that  by  such  plan  the  main  river  will  be  left 
free  and  unobstructed  for  the  use  of  boats  and  other  floating  craft  dur- 
ing the  portion  of  the  year — about  6  months — when  the  shoals  can  be 
navigated  in  their  natural  state. 

The  lateral  canal  improvement  under  consideration  should  provide 
not  only  for  the  present  commerce  of  the  Tennessee  liiver,  but  also  for 
the  prospective  commerce,  which  Will  be  made  possible  by,  and  surely 
follow,  the  improvement  of  the  Colbert  and  Bee  Tree  Shoals  and  other 
obstructed  points  between  the  foot  of  these  shoals  and  the  mouth  of 
the  river.  • 

It  is  the  object  of  these  canals  to  make  navigation  of  the  Tennessee 
between  Waterloo  and  Florence  safe,  easy,  and  continuous  throughout 
the  year  for  such  boats  as  are  best  suited  for  the  business  of  the  river. 
While  the"  size  and  draft  of  all  boats  engaged  in  through  navigation 
will  necessarily  be  limited,  for  the  present  at  least,  by  the  existing 
Muscle  Shoals  Canal,  and  by  the  gravel  bars  and  shoals  between  this 
point  and  the  Ohio  Kiver,  it  is  not  thought  that  the  capacity  of  the 
Muscle  Shoals  Canal  should  entirely  govern  in  deciding  upon  the  capac- 
ity of  canals  or  other  work  of  improvement  below  Florence,  there  being 
a  large  prospective  river  commerce  which  will  originate  in  this  section 
of  the  river  and  which  will  not  be  immediately  interested  in  the  river 
above. 

.  Detailed  surveys  are  needed  for  determining  definitely  the  full  extent 
to  which  the  Tennessee  Eiver  below  Florence  is  capable  of  being  im- 
proved, but  enough  information  is  now  available  to  indicate  that  a  low- 
water  ruling  depth  of  6  feet  can  eventually  be  secured,  and  such  low- 
w&ter  draft  should  be  provided  for  in  the  canals  arpund  the  Colbert  and 
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Bee  Tree  Shoals  by  placing  the  mitre  sills  of  the  locks  at  a  depth  of  not 
less  than  6  feet  below  the  adopted  low- water  plane  and  excavating  the 
canals  to  a  depth  of  not  less  tnail  7  feet  below  low  water,  and  as  much 
deeper  as  experience  may  show  to  be  necessary  to  provide  for  deposits. 

The  canals  should  be  available  for  use  until  the  depth  of  water  and 
strength  of  current  in  the  open  river  are  such  as  to  make  navigation  in 
the  main  river  safe,  easy,  and  convenient  for  ascending  as  well  as  de- 
scending heavily  laden  boats  and  barges.  The  locks  and  embankments 
should  be  given  heights  of  at  least  4  feet  and  1  foot  respectively  above 
the  water  surface  of  the  canal  at  the  highest  stages  at  which  the  canal 
is  to  be  used.  There  should  be  no  current  or  side  drafts  in  the  canal  so 
long  as  it  is  in  use. 

The  locks  of  Muscle  Shoals  Canal,  which  are  60  feet  wide  and  300 
teet  long,  now  limit  the  dimensions  of  boats  which  may  engage  in 
through  navigation  of  the  Tennessee  Eiver,  and  such  locks  are  of  suffi- 
cient capacity  for  the  class  of  boats  now  in  use  on  the  river  below  Flor- 
ence. But  with  the  improvement  of  the  river  from  Florence  to  the 
mouth  may  come  the  necessity  for  larger  boats,  and,  even  if  this  be  not 
considered  probable,  the  business  to  be  carried  on  by  fleets  of  barges 
to  and  from  points  above  the  Muscle  Shoals,  and  also  to  and  from  Flor- 
ence and  Sheffield,  with  the  delay  attending  the  passage  of  large  tows 
through  small  locks,  must  be  considered.  It  is  the  opinion  of  the  Board 
that  the  locks  of  the  proposed  canals  around  the  Colbert  and  Bee  Tree 
Shoals  should  be  at  least  equal  in  dimensions  to  the  locks  of  the  canals 
now  operated  by  the  Government  on  the  Ohio  and  Mississippi  rivers; 
that  is,  80  feet  wide  and  350  feet  long.  Even  a  greater  length  may  be 
desirable. 

Plans  for  canals  on  the  two  routes  which  appear  to  be  most  practica- 
ble have  been  considered  by  the  Board. 

One  plan  contemplates  two  canals  in  the  bed  of  the  river,  one  around 
Colbert  Shoals,  and  one  around  the  Bee  Tree  Shoals.  The  canals  are 
connected  by  1.95  miles  of  navigable  river.  The  inner  bank  of  these 
canals  is  formed  by  the  main  left  shore  of  the  river,  and  the  outer  or 
river  embankment  is  formed  by  existiug  islands,  connected  by  masonry 
and  riprap  walls.  At  the  foot  of  each  canal  is  a  single  lift  lock  80  by  350 
feet,  having  at  "ordinary  low  water "  a  depth  of  6  feet  over  miter  sills, 
and  lifts  of  14.4  and  9.3  feet  respectively  at  Colbert  and  Bee  Tree  Shoals. 
The  canal  walls  and  side  embankments  are  placed  at  such  a  height  as 
to  furnish  still  water  in  the  canals  until  the  gauge  at  the  head  of  Colbert 
Shoals  reads  7  feet  above  "ordinary  low  water,"  at  which  stage  it  is 
stated  the  depth  on  the  shoals  is  sufficient  for  such  open-river  naviga- 
tion as  is  practicable  on  other  portions  of  the  river.  Excavations  are 
made  in  rock  and  gravel  at  the  head  and  foot  of  the  canals  and  ap- 
proaches, furnishing  a  depth  in  a  channel  200  feet  wide  or  7  feet  at 
"ordinary  low  water."  The  width  of  the  Colbert  Shoals  Canal  varies 
from  200  to  1,360  feet,  and  of  the  Bee  Tree  Canal  from  200  to  350  feet. 
The  bottom  of  these  canals  having  the  slope  of  the  bed  of  the  river,  a 
much  greater  depth  than  7  feet  is  given  near  the  lower  ends.  At  all 
stages  over  7  feet  above  ordinary  low  water  at  head  of  Colbert  Shoals, 
the  canals  will  be  flooded.  The  other  plans  considered  are  for  a  canal 
7.8  long  and  150  feet  wide,  excavated  through  low  ground  at  the  foot  of 
the  bluffs  south  of  the  river  and  from  100  to  600  feet  back  from  the  left 
bank,  Kock  cutting  is  required  at  the  head  and  foot  of  the  canal. 
The  canal  bottom  is  level  throughout  and  7  feet  below  ordinary  low 
water.    The  banks,  for  greater  portion  of  the  length,  are  formed  by  the 
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natural  soil  and  the  excavated  material,  and  are  from  40  to  260  feet 
thick  at  top.  For  a  distance  of  about  1  mile  the  canal  passes  around 
the  foot  of  a  projecting  bluff  and  occupies  a  portion  of  the  river  bed, 
requiring  an  embankment  on  river  bed  about  30  feet  high.  The  top  of 
the  earthen  portion  of  the  embankment  is  placed  1  foot  above  the  high- 
est authenticated  flood  and  the  embankment  in  the  river  is  above  all 
recent  floods.  At  the  lower  end  of  this  canal  is  placed  a  combined  lock 
with  a  total  lift  of  25  feet,  and  at  the  head  is  placed  a  guard  lock  for 
use,  when  found  necessary,  at  very  high  water.  The  banks  of  this  canal 
are  protected  by  riprap.  The  canal  is  made  available  for  use  up  to  the 
highest  stages,  and  will  never  be  flooded. 

,  The  estimated  cost  of  the  lateral  canals  in  the  bed  of  the  river  behind 
existing  islands  is  $2,750,000.  In  preparing  this  estimate  it  has  been 
necessary  to  take  in  consideration  the  difficulties  attending  the  carry- 
ing out  of  excavation  and  construction  in  the  bed  of  the  rapid  river, 
subject  to  sudden  and  frequent  rises.  Could  a  constant  low- water  sea- 
son be  depended  on,  the  estimate  could  be  materially  reduced. 

The  cost  of  the  canal  on  the  south  bank  of  the  river  is  estimated  at 
$2,500,000. 

The  canals  in  the  bed  of  the  river,  as  compared  with  the  shore  canals, 
furnish,  so  long  as  in  use,  a  wider  and,  for  a  long  portion  of  length,  a 

•  deeper  channel,  and  they  permit  the  taking  advantage  of  the  stretch 

;  of  easily  navigated  river  between  Colbert  and  Bee  Tree  Shoals.  In 
other  respects  the  canal  on  the  shore  seems  to  possess  decided  advan- 
tages over  the  river  works.    Its  construction  will  be  carried  on  to  a 

,  great  extent  on  dry  land,  rather  than  in  the  bed  of  the  river,  with  a 
rapid  current  and  subject  to  sudden  rises;  the  embankments,  being  of 

"  great  thickness,  with  top  above  flood,  and  well  back  from  the  river, 
will  be  more  secure  and  permanent  than  the  walls  and  embankments 
of  the  at  times  submerged  river  canal;  the  location  of  the  shore  canal 
near  the  bluff  and  behind  the  high  timber  along  the  river  bank  pro- 
vides for  shelter  from  heavy  winds,  which  winds  would  at  times  in- 
terfere materially  with  the  navigation  of  the  excavated  channel  of  200 
feet  in  the  rocky  bed  of  the  river  canal;  and  the  height  projected  for 
locks  and  embankments  provides  for  the  possible  use  of  the  shore  canal 
at  any  and  all  stages  from  the  lowest  to  the  highest,  while  in  case  of 

.  river  canal  the  use  of  open  river  over  a  stage  of  7  feet  above  ordinary 
low  water  is  a  necessity.    Sediment  will  be  brought  into  a  shore  canal 

:  from  the  river  through  the  locks  and  by  the  creeks  along  its  route,  and 
this  will  probably  be  its  most  serious  defect;  but, being  easily  remedied 
by  dredging,  is  not  considered  so  great  as  to  outweigh  the  advantages 
above  considered. 

The  Board  would,  for  the  reasons  herein  given,  recommend  as  the 
most  proper  plan  for  removing  the  obstructions  to  navigation  at  the 
Colbert  and  Bee  Tree  shoals  of  the  Tennessee  Itiver  the  construction  of  a 
canal  on  the  south  bank  of  the  river  as  herein  described. 

The  Board  has  not  given  detailed  consideration  to  any  plan  for  cross 
dams  and  locks  and  a  slack-water  improvement,  it  being  in  their  opinion 
inexpedient  to  interfere  with  the  free  and  unobstructed  navigation  of 
the  open  river,  which  is  practicable  during  a  large  portion  of  the  year. 
If  a  slack- water  improvement  of  the  main  channel  of  the  river  were 
decided  practicable  and  advisable  its  cost  would  undoubtedly  be  much 
less  than  the  cost  of  the  proposed  canal. 
An  outline  map  of  the  section  of  the  river  including  Colbert  and  Bee 

■    Tree  shoals,  upon  a  scale  of  1  inch  to  800  feet,  and  ux>on  which  are  shown 
ENG  91 14G 
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the  location  of  the  two  lines  of  canals  under  consideration,  is  trans- 
mitted herewith. 
Respectfully  submitted. 

J.  W.  Barlow, 
•  Lieut.  Col.,  Corps  of  Engineers. 

A.  Mackenzie, 
Major,  Corps  of  Engineers. 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer*,  U.  8.  A. 

[First  iiiilotwmeiit,] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  13, 1890. 
RespectfuHy  submitted  to  the  Secretary  of  War. 
The  Board  of  Engineer  Officers  constituted  by  authority  of  the  Secre- 
tary of  War  of  December  13, 1889,  submits  the  within  report  recom- 
mending the  construction  of  a  canal  on  the  south  bank  of  the  river  to 
overcome  the  obstructions  to  navigation  at  the  Colbert  and  Bee  Tree 
shoals  of  the  Tennessee  Biver. 

The  work  heretofore  carried  out  for  the  improvement  of  navigation 
on  the  Colbert  and  Bee  Tree  shoals  has  consisted  of  rock  excavation 
and  the  construction  of  stone  dams  for  concentrating  the  water  in  the 
channel;  but  owing  to  the  excessive  slope  and  resulting  rapid  current 
it  is  apparent  that  an  improvement  by  this  method,  which  would  furnish 
an  easily  navigated  channel  at  all  stages,  is  impracticable  at  any  reason- 
able expense. 

The  views  of  the  Board  are  concurred  in  by  ine  and  the  plan  of  im- 
provement proposed  is  recommended  for  approval. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Second  indorsement.]  « 

War  Department, 

November  28,  1890. 
The  plan  of  improvement  recommended  by  the  Chief  of  Engineers  is 
approved. 

L.  A.  Grant, 
Assistant  Secretary  of  War. 


F  F  2. 

OPERATING  AND  CARE  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVER. 

The  Muscle  Shoals  Canal,  which  has  been  in  the  course  of  construc- 
tion since  1875,  was  formally  opened  to  public  traffic  on  the  10th  day  of 
November,  1890. 

The  canal  consists  of  two  sections,  the  Elk  River  Division  and  the 
Muscle  Shoals  Division;  the  former  is  1.5  miles  long  and  has  two  locks, 
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each  GO  by  300  feet,  with  a  total  lift  of  23  feet.  The  Muscle  Shoals  Di- 
vision, beginning  about  8  miles  below,  is  14.5  miles  long  and  has  been 
constructed  by  rebuilding  and  enlarging  the  old  canal  built  by  the 
State  of  Alabama,  1831-1830.  This  canal  was  used  one  season,  but 
the  obstructions  in  the  river  above  and  below  permitted  navigation  only 
during  certain  stages  of  the  water;  as  no  funds  were  appropriated  for 
its  maintenance  it  was  abandoned  in  1837. 

As  reconstructed,  this  division  contains  0  locks  of  same  dimensions  as 
those  imthe  upper  division  with  a  total  lift  of  85  feet. 

Since  the  opening  of  the  canal,  the  locks,  machinery,  and  surround- 
ings have  been  cared  for  and  kept  in  good  condition.  The  canal  em- 
bankment was  insi>ected  daily,  along  its  entire  length,  for  the  purpose 
of  detecting  and  locating  leaks ;  all  serious  ones  were  promptly  repaired. 

Several  small  breaks  were  made  in  the  longitudinal  dam  above  Lock 
A  by  drift  during  the  last  high  water;  these  have  been  partially  re- 
paired ;  108  cubic  yards  of  riprap  stone  taken  from  the  Bluff  quarry  were 
used  for  this  purpose. 

One  serious  break  occurred  on  the  Muscle  Shoals  Division;  on  Feb- 
ruary 11  about  40  linear  feet  of  the  outer  embankment  at  the  lower  end 
of  the  aqueduct  washed  out  to  river  level;  250  cubic  yards  of  earth  and 
25  cubic  yards  of  stone  were  used  in  repairing  this  break,  and  the  canal 
was  put  in  working  order  by  February  14;  no  delay  to  traffic  resulted 
from  the  accident. 

The  United  States  dredge  Harwood  removed  2,200  cubic  yards  of 
sediment  that  had  been  deposited  in  the  entrance  to  the  canal  by  the 
river  and  First  Creek  during  high  water;  also  2,426  cubic  yards  from 
between  Locks  2  and  4,  deposited  by  Bluewater  Creek  and  small 
branches. 

The  tug  MeFarlarid  was  employed  assisting  tows  through  the  canal, 
and  when  necessary  two  locomotives  were  used  for  similar  purposes. 

Money  statement. 

Amount  estimated  to  June  30, 1891,alloted $40, 000. 00 

June  30,  1891,  amount  expended  during  fiscal  yea  r 14, 313. 45 

July  1,1891,  balance  unexpended 25,686.55 

July  1,  outstanding  liabilities ^ 2, 478. 59 

July  1, 1891,  balance  to  be  covered  into  Treasury 23, 207. 96 

Amount  (estimated)  required  for  operation  and  care  to  June  30, 1892 55, 000. 00 
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Detailed  espemten  tnemrredfor  operating  and  tart  of  MmaeU  Skoal*  lamal  from  Xvrrmbtr 

10,  18S0.  la  Jam*  ->->.  1891. 


Month. 


woo. 


Xor  . 
I**.. 


1891. 


'  Jao 

>Vb.... 
Mat  ... 
Ayr  ... 
May... 
June. .. 


Office  and  adnrini*- 
tratmn. 


Operating.  < 


Lock*  AawiB. 


Locks  1  tot. 


1  ,  i 

X      •      X 


1 


s 

3 


£ 


1  '    3 


0157.42  6157.42  9240. 0>» $240.00     f630.0» $030.00*1.027.42 

$120       L75    12L75    405. 0-;  467. 17 472.17       *£.*/*ML61 664.31    1,3 


I 

27<y. 

195 . 

r25. 

225 
23o. 


15.00 


270.00 
270.00 
195.00 
225.00 

240.00 
250.00 


305.00 305. 00  1,233.49 1, 231. 49  1, 8B&  49) 

305.00  70.05 405. <«  1,042.50   103.21 1,805.71.2,540,77 

425.00 '  425.00  1,450.67   24L42 1.  701. »  2,321.69 

470.00   00.07  $3.10  539.17  1.630.66 $14.10  1,004,70  2,428.93 

445.00   85.15  27.00  557.15  1,059.50   107.21 19L  77   1.95&4&  2,755.63 

430.76  70.45 501.21  L562.49   175.50  72.2ft  L 610. 27.  2,561.48 


1.535  174- 17  1,729. 17  3.205.76  358.9O  30.103.594.7610,340.81   S49. 15278.15 11,468.11 16, 79S.  04 

. ! i  ! I • ; 

Traffic  through  the  Muscle  ShoaU  Canal  during  fiscal  year  ending  June  80,  1891;  canal 
opened  to  navigation  November  10,  1800. 


Steamers number. 

Barge* do.  .. 

KafU do... 

Tonnage ions. 


20 

19 

7 

4,257 


Flour 

Oakextiael 

General  merchandise. 
Logs 


.tons..  640 

578 

.tons..  130 

.do....  280 


do....  3,296 
number. .       175 


The  above  statement  of  traffic  does  not  include  Government  boats  engaged  on  the 
work. 


ESTIMATE. 

The  estimate  of  funds  needed  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  indefinite.  To  be  applied  to  current  expenses  in  op- 
erating the  Muscle  Shoals  Canal  from  July  1,  1891,  to  June  30,  1892,  is  as  follows. 

1  assistant  engineer,  at  $175  per  month $2, 100 

I  master  mechanic,  at  $100  per  month 1, 200 

II  lookmasters,  at  $75  per  month  each 9, 900 

11  assistant  lockmasters,  at  $40  per  month  each 5, 280 

1  clerk,  at  $100  per  month 1,200 

1  engineer  at  machine  shop,  at  $60  per  month 720 

3  telephone  lineman,  at  $50  per  month 600 

2  blacksmiths,  at  $75  per  month  each 1, 800 

1  carpenter,  at  $80  per  month 960 

2  overseers,  at  $80  per  month  each 1,920 

25  laborers,  at  $30  per  month  each 9, 000 

1  hedging  and  towboat  crews,  $700  per  month 8, 400 

Subsistence,  $450  per  month 5,400 

48,480 
Material  and  contingencies (>,  520 

Total  for  year ; 55,000 
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F  F  3. 

PRELIMINARY  EXAMINATION  OF  MOUTH  OF  GUNTER'S  CREEK  AT  GUN- 
TEKSVILLE,  ALABAMA.  WITH  THE  VIEW  OF  ASCERTAINING  THE  PRAC- 
TICABILITY AND  APPROXIMATE  COST  OF  SO  IMPROVING  THE  SAME  AS 
TO  SECURE  A  SAFE  LANDING  ABOVE  HIGH-WATER  MARK. 

[Printed  in  House  Ex.  Doe.  No.  132,  Fifty -first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  December  27,  1890. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  23, 1890,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engi- 
neers, giving  results  of  a  preliminary  examination  of  u  mouth  of  Gra- 
ter's Creek,  at  GuntersviUe,  Ala.,  with  the  view  of  ascertaining  the 
practicability  and  approximate  cost  of  so  improving  the  same  as  to  se- 
cure a  safe  landiiig  above  high- water  mark,"  made  in  compliance  with 
requirements  of  the  river  and  harbor  act  approved  September  19, 1890. 
Colonel  Barlow  states  that  the  present  landing  is  sufficient  for  all 
present  needs  of  commerce,  and  that  he  does  not  consider  the  mouth  of 
Gunter's  Creek  worthy  of  improvement  as  contemplated  by  the  act.. 
The  views  of  Colonel  Barlow  meet  with  my  approval. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Redfield  Proctor, 

Secretary  of  War. 


report  of  lieutenant-colonel  J.  w.  barlow,  corps  of  engi- 
neers. 

Engineer  Office,  U.  S.  Army, 
Nashville,  Tenn,,  December  23, 1890. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  present  the  following 
report  upon  a  preliminary  examination  of  "  mouth  of  Gunter's  Creek,  at 
GuntersviUe,  Ala.,  with  the  view  of  ascertaining  the  practicability  and 
approximate  cost  of  so  improving  the  same  as  to  secure  a  safe  landing 
above  high-water  mark." 

Having  visited  the  locality  on  several  previous  occasions,  a  personal 
examination  at  this  time  was  not  considered  necessary.  Assistant 
Engineer  J.  W.  Walker,  whose  report  is  transmitted  herewith,  was 
however  sent  to  GuntersviUe  for  the  purpose  of  ascertaining  the  object 
of  the  improvement  and  such  other  information  as  might  be  obtainable. 

The  present  landing,  with  the  wharf-boat  provided  by. the  Tennessee 
Biver  Transportation  Company,  affords  more  than  the  usual  facilities 
at  landings  on  the  Tennessee  Biver,  and  is  considered  sufficient  for  all 
present  needs  of  commerce. 

To  provide  the  desired  improvement  would  require  the  excavation  of 
a  navigable  channel  1,800  feet  long  up  Gunter's  Creek,  the  bed  of  which 
is  several  feet  above  low  water.  The  expense  of  making  this  channel 
would  be  considerable,  involving  the  removal  of  about  75,000  cubic 
yards  of  material,  and  should,  in  my  judgment,  be  borne  by  those  inter- 
ested in  the  local  advantages  to  be  gained  thereby. 
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I  therefore  do  not  consider  that  the  mouth  of  Guntcr's  Creek  is  wor- 
thy of  improvement  by  the  United  States,  as  contemplated  by  the  river 
and  harbor  act  of  September  19, 1890. 

Very  respectftilly,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  U.  S.  A. 


REPORT  OF  MR.  J.  W.  WALKER,  ASSISTANT  ENGINEER. 

Nashville,  Tenn.,  December  ££,  1890. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  on  the  preliminary  ex- 
amination of  the  "month  of  Gutter's  Creek,  at  Gnntersville,  Ala.,  with  the  view  of 
ascertaining  the  practicability  and  approximate  cost  of  so  improving  the  same  as  to 
secure  a  safe  landing  above  high- water  mark." 

GuntersvUle  is  a  village  of  about  450  inhabitants,  county  seat  of  Marshall  County, 
located  about  three-fourths  of  a  mile  back  from  the  river.  The  accompanying  map 
lias  been  prepared,  and  is  made  a  part  of  this  report.*  It  will  be  seen  that  Gunter 
Creek  is  a  small  tributary  emptying  into  an  unnavigable  chute  on  the  south  bank  of 
the  Tennessee  River,  about  2,000  feet  above  the  foot  of  Henry  Island. 

The  high-water  contour,  as  measured  along  the  back  chute  and  Gunter  Creek,  is 
upward  of  3,500  feet  from  the  present  landing,  and  the  width  of  Gunter  Creek,  from 
crest  to  crest  of  bank,  is  about  160  feet,  while  the  bed  of  the  creek  will  average  an 
elevation  of  6  feet  above  ordinary  low  water.  The  river  bank  at  this  locality  ie 
about  28  feet  above  ordinary  low  water,  and  I  am  told  is  overflowed  two  or  three 
times  a  year,  a  submergence  of  from  15  to  18  days  yearly. 

The  Tennessee  River  Transportation  Company,  owners  of  navigation  plying  be- 
tween Chattanooga,  Tenn.,  and  Decatur,  Ala.,  maintain  and  operate  a  wharf  boat  at 
GuntersvUle  for  the  convenience  of  commerce,  thus  securing  perfect  protection  from 
the  weather  as  weU  as  high  water. 

The  object  desired  involves  an  excavation  for  a  steamboat  channel  of  so  much  of 
Gunter  Creek  as  lies  from  its  mouth  up  to  where  it  cuts  through  the  hill  back  of  the 
bottom  land,  a  distance  of  about  1,800  feet,  and  the  removal  of  a  bar  of  gravel  de- 
posited at  its  mouth  in  the  chute.  The  object  desired  can  only  be  effected  at  a  great 
cost,  and  the  prospective  commerce  of  the  place  will  not  justify  the  improvement  of 
the  creek  by  the  General  Government. 

I  was  not  able  to  collect  accurate  statistics  of  the  commerce  of  Guntersvile,  as  there 
is  no  public  necessity  that  causes  the  compilation  of  accurate  records.  Mr.  A.  J. 
Rains,  local  steamboat  agent,  gives  the  following  statement  as  the  estimated  com- 
merce of  Giintersville  by  river,  during  the  past  year. 


Articles. 

Quantities. 

Values. 

Articles. 

Quantities. 

Values. 

Shingles number. . 

Lumber feet,  B.  M-. 

Cotton pounds . . 

Flour do 

75,000 

500,000 

2, 850, 000 

540,000 

10,800 

$187.00 

5,000.00 

270,000.00 

10.  200. 00 

540.00 

Corn pounds.. 

Stock head.. 

,  Hay pounds.. 

1  Fertilizer do 

1  Merchandise do 

300,000 

200 

72.000 

4,240,000 

768,000 

$3, 000. 00 

3,000.00 

300.00 

33, 920. 00 

Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  J.  W.  Barlow, 

Corps  of  Engineers,  U.  S.  A. 


J.  W.  Walker, 
Assistant  Engineer. 


*  Not  printed. 
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IMPROVEMENT  OF  OHIO,  MONONGAHELA,  CHEAT,  ALLEGHENY,  AND 
MUSKINGUM  RIVERS;  CONSTRUCTION  OF  ICE-HARBOR  AT  MOUTH  OF 
MUSKINGUM  RIVER,  OHIO. 


REPORT  OF  LIEUTENANT-COLONEL  WM.  E.  MERRILL,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
M,  1S91,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS* 

IMPROVEMENTS* 


1.  Ohio  River.  !    7. 

2.  Operating  snag  boat's  on  Ohio  River.     J 

3.  Operating  and  care  of  Davis  Island  }    8. 

Dam,  Ohio  River. 

4.  Movable    dam    in  Ohio  River,  near  J    9. 

mouth  of  Beaver  River,  lYnnsyl-  '■  10. 

van  in.  j  11. 

f>.  Monongahela  River,   West  Virginia  J  12. 

and  Pennsylvania.  . 

6.  Operating  and   care   of    Looks    and  !  13. 

Dams  Nos.  8  and  9,  Monongahela     14. 

River.  I 


Purchase    of  Lock  and  Dam  No.  7, 

Monongahela  River. 
Purchase  of  Look  and  Dam  No.  0, 

Monongahela  River. 
Cheat  River,  West  Virginia. 
Allegheny  River,  Pennsylvania. 
Dam  at  Herr  Island,  Allegheny  Riven 
Ice-harbor  at  mouth  of  Muskingum 

River,  Ohio. 
Muskingum  River,  Ohio. 
Operating  and  care  of  locks  and  datua 

on  Muskingum  River,  Ohio. 


EXAMINATIONS. 


15.  Harbor  of  OwensboTo,  Kentucky,  on 

the  Ohio  River. 

16.  Tionesta  [Creek],-  Pennsylvania,  from 

the  town  of  Tionesta  to  the  village 
of  Balltown. 


17.  Improving  the  Ohio  River,  between 
the  mouth  of  Green  River,  in  the 
State  of  Kentucky,  and  the  city  of 
Evansville,  in  the  State  of  Indiana, 
and  confining  the  waters  oft  he  first 
named  river  within  its  present  chan- 
nel, and  preventing  danger  to  nav- 
igation from  any  changes  therein. 


United  States  Engineer  Office, 

Cincinnati  j  Ohio,  July  1,  1891. 
General  :  I  have  the  honor  to  submit  herewith  the  annual  reports  on 
the  works  under  my  charge  for  the  fiscal  year  ending  June  30,  1891. 
First  Lieut.  C.  E.  Gillette,  Corps  of  Engineers,  has  been  on  duty  in  this 
district  during  the  past  fiscal  year. 

Respectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 
Lieut.  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineeiHy  IT.  8.  A. 

2327 
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GGi. 

IMPROVEMENT  OF  OHIO  RIVER. 

The  river  and  harbor  act  of  September  19, 1890,  contained  the  follow- 
ing item : 

Improving  Ohio  River:  Continuing  improvement,  $300,000,  of  which  sum  $7,500 
Bhall  be  expended  in  constructing  an  ice  pier  pursuant  to  the  present  or  prospective 
plan  of  the  Chief  of  Engineers  at  or  near  the  mouth  of  Kerr  Run,  in  Ohio:  Provided, 
That  the  Secretary  of  War  is  hereby  authorized  and  directed  to  obtain,  if  he  can  do 
so  without  cost  to  the  United  States,  a  perpetual  lease  or  conveyance  of  the  riparian 
rights  of  the  property  owners  at  saitt  locality,  in  the  event  said  ice  pier  shall  be 
located  where  there  is  no  landing  place :  And  provided  further,  That  at  said  locality, 
if  it  be  an  improved  landing,  he  shall  first  obtain  a  relinquishment  of  wharfage  right 
and  dues  in  favor  of  water  craft  seeking  protection  from  damage  by  ice;  and  no  part 
of  this  appropriation  shall  be  used  for  such  purpose  until  the  foregoing  conditions 
are  complied  with :  and  a  like  sum  for  like  purposes  upon  similar  terms  in  all  re- 
spects may  be  used  in  the  discretion  of  the  engineer  in  charge  of  the  Ohio  River  at 
Ripley,  Ohio,  and  at  Portsmouth,  Ohio;  and  $§0,000  of  said  Ohio  River  appropria- 
tion may  be  used  for  continuation  of  harbor  improvement  at  Madison,  Ind.,  accord- 
ing to  the  plans  heretofore  submitted  by  Lieutenant-Colonel  Merrill ;  $13,250  may  be 
expended  in  the  completion  of  the  construction  of  the  embankment  on  the  south  side 
of  the  Great  Miami  River  near  its  junction  with  the  Ohio  to  confine  the  waters  of 
said  Miami  River  in  great  floods  to  the  general  course  of  its  channel  at  or  near  the 
Ohio,  to  the  end  that  the  formation  of  the  bar  in  the  Ohio  how  obstructing  naviga- 
tion may  be  arrested;  and  $15,000  may  be  expended  in  completing  the  embankment 
at  Shawneetown,  already  partly  constructed,  for  the  preservation  of  the  harbor  at 
that  place ;  the  further  sum  of  $20,000  may  be  expended  for  the  removal  of  rock  ob- 
struction at  the  mouth  of  the  Licking  River,  Kentucky. 

The  special  allotments  named  above  make  a  total  sum  of  $90,750. 
leaving  $209,250  for  general  improvement.  As  the  Ohio  River  is  967 
miles  long,  there  is  thus  left  $216  per  mile  for  the  general  benefit  of 
navigation.  It  is  evident  that  no  great  amount  of  work  could  be  accom- 
plished with  so  little. 

It  was  decided  to  use  the  available  funds  in  raising  the  dike  at  the 
foot  of  Marietta  Island,  in  rebuilding  the  old  dam  at  the  head  of  Blen- 
nerhassett  Island,  and  in  building  dikes  at  Cullum,  at  the  bar  below 
Eising  Sun,  and  at  Flint  Island.  Contracts  for  these  works,  and  for 
works  that  received  special  allotments  (except  the  Licking  Bar,  which 
is  to  be  removed  by  hired  labor),  were  made  during  the  fiscal  year. 

Throughout  the  year  the  Ohio  River  was  unusually  high,  and  all 
classes  of  river  work  were  greatly  hindered  by  the  unusual  volume  of 
water. 

Dam  between  Davis  and  Nevills  islands,  5  miles  below  Pittsburg. — The 
object  of  this  dam  is  to  close  the  opening  between  Davis  and  Seville 
islands  and  to  force  all  the  water  that  passes  the  Davis  Island  Dam 
during  low  stages  to  go  down  the  right-hand  channel  and  thus  increase 
the  depth  on  Horsetail,  Duff,  Lowery,  Merriman,  and  Whites.  The 
wash  around  the  Neville  Island  end  of  this  dam  was  successfully  stopped 
by  crib  work,  and  the  Davis  Island  end  was  strengthened.  Much  dif- 
ficulty has  been  experienced  in  holding  the  paving  and  filling  of  the 
lower  slope  of  this  dam,  on  account  of  the  heavy  fall  at  the  dam,  due  to 
the  great  length  of  Neville  Island,  but  it  is  believed  that  this  difficulty 
can  be  overcome. 

Dike  at  The  Trap,  11  miles  below  Pittsburg. — After  the  subsidence  of  the 
spring  floods  it  was  noticed  that  the  stone  filling  had  washed  out  of  two 
of  the  compartments  on  the  lower  slope  of  the  dike  and  that  some  small 
damage  had  been  done  at  two  other  places.  Repairs  were  made  as  soon 
as  practicable,  and  in  addition  ten  of  the  top  timbers  that  showed  signs 
of  decay  were  renewed. 
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Dam  at  Marietta  Island,  HS8  miles  heloic  Pittsburg. — Under  contract 
dated  February  9, 1889,  with  Josiah  T.  Hurt.  The  object  of  this  dam  is 
to  close  the  left-hand  channel  of  the  Ohio  Eiver  at  this  place,  forcing  all 
the  water  down  the  right-hand  channel  and  past  the  city  of  Marietta, 
until  the  river  reaches  a  stage  of  7  feet  and  over  on  the  Marietta  gauge, 
when  the  discharge  is  divided  between  the  two  channels.  The  break  in 
the  dam,  reported  in  the  last  annual  report,  was  successfully  filled,  and 
the  dam  was  completed  and  the  contract  closed  in  December,  1890.  The 
dam  is  916  feet  long  between  abutments  and  contains  268,592  feet  B.  M.  of 
timber,  14,087  cubic  yards  of  stone  filling,  and  21,215  pounds  of  drift  bolts 
and  spikes.  Water  commences  to  run  over  this  dam  when  the  gauge  at 
Marietta  reads  7.6  feet.  During  the  past  winter  some  damage  was  done 
to  the  paving  and  filling  of  the  down  stream  slope,  but  the  main  struc- 
ture was  not  affected.  At  the  close  of  the  fiscal  year  the  repairs  were 
not  quite  completed,  owing  to  rises  in  the  river. 

Dike  at  foot  of  Marietta  Island,  171  miles  below  Pittsburg. — Under  con- 
tract dated  February  14,  1891,  with  J.  C.  Graham.  The  object  of  this 
dike  is  to  hold  up  the  water  coming  down  the  right-hand  chute  of  Mari- 
etta Island,  and  prevent  it  from  spreading  until  after  it  has  passed  the 
Marietta  Wharf.  It  was  originally  built  in  1844,  and  was  repaired  and 
extended  in  1875.  It  is  in  good  .condition,  but  owing  to  the  increased 
height  given  to  the  dam  at  the  head  of  the  island,  it  is  necessary  to 
raise  the  dike  to  the  same  height  in  order  to  cut  off  the  cross  current, 
which  has  already  caused  the  loss  of  several  coal  barges.  It  is  also 
proposed  to  rectify  the  alignment.  At  the  close  of  the  fiscal  year  work 
had  not  been  begun  under  this  contract.  ■ 

Dam  at  head  of  Blennerhassett  Island,  185  miles  below  Pittsburg. — 
Under  contract  dated  February  14, 1891,  with  Eichardson  and  Monroe. 
The  object  of  rebuilding  this  dam  (originally  constructed  in  1884),  which 
had  been  gradually  worn  dowrn,  was  to  send  more  water  down  the  nav- 
igable channel  on  the  Ohio  side  of  the  island  and  to  improve  the  bar 
at  the  foot.  Including  abutments,  the  total  length  of  the  proposed 
dam  is  1,800  feet. 

Work  was  begun  on  the  1st  of  May,  and  at  the  close  of  the  fiscal  year 
the  abutment  on  the  island  side  was  completed  for  a  length  of  600  feet 
out  of  a  total  length  of  700  feet,  and  the  riprap  protection  of  the  banks 
was  about  finished.  No  work  had  been  done  on  the  dam  proper  on 
account  of  high  water. 

Dike  at  Eight-Mile  Island,  256  miles  beloic  Pittsburg. — Under  contract 
dated  February  9, 1889,  with  John  J.  Shipman.  The  object  of  this  dike 
is  to  deepen  the  water  on  the  bar  at  the  foot  of  Eight- Mile  Island.  This 
work,  which  was  nearly  complete  at  the  close  of  the  last  fiscal  year,  is 
still  not  quite  finished,  long-continued  high  water  having  made  it  im- 
practicable to  do  the  small  amount  of  riprapping  and  paving  that  still 
remains.  On  the  recommendation  of  this  office  the  contract  was  ex- 
tended to  December  31,  1891. 

Dike  at  Bonanza  Bar,  352  miles  beloic  Pittsburg. — Under  contract  dated 
February  9,  1889,  with  John  J.  Shipman.  The  object  of  this  dike  was 
tp  narrow  the  low-wrater  channel  and  improve  the  very  bad  bar  that  had 
long  been  the  shoal  est  place  between  Cincinnati  and  Catlettsburg. 
This  dike  has  been  fully  completed,  and  its  effect  in  improving  naviga- 
tion at  the  locality  in  question  has  been  very  decided.  The  total  length 
of  the  dike  is  2,212  feet,  and  the  following  quantities  of  material  were 
expended  in  its  construction:  598,515  feet  B.  M.  timber,  21,630  cubic 
yards  riprap  stone,  and  49,831  pounds  drift  bolts  and  spikes. 

Dike  at   Cullum,  471   miles  below  Pittsburg. — Under  contract  dated 
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February  9, 1891,  with  John  J.  Shipman.  The  object  of  this  dike  is  to 
strengthen  and  widen  the  channel  by  cutting  off  the  narrow  and  crooked 
passage  down  the  right-hand  shore,  and  thus  compel  the  river  to  make 
a  new  and  more  commodious  channel  across  th&  present  bar. 

Work  on  this  dike  was  begun  on  the  7th  of  May,  and  at  the  end  of  the 
fiscal  year  the  dike  extended  into  the  stream  670  feet,  measuring  from 
the  15-fbot  water  mark,  though  the  120  feet  on  the  shore  was  left  un* 
finished,  to  be  completed  with  the  shore  protection. 

Dike  at  lower  bar  at  Rising  Sun,  502  miles  below  Pittsburg. — Under 
contract  dated  February  9, 1891,  with  John  J.  Shipman.  The  object  of 
this  dike  is  to  improve  the  lower  bar  at  Bising  Sun,  which,  since  the 
improvement  of  the  upper  bar,  has  been  the  chief  sticking  place  be- 
tween Cincinnati  and  Louisville. 

Work  on  this  dike  was  begun  on  the  26th  of  May,  and  at  the  close  of 
the  fiscal  year  the  upper  row  of  piles  had  a  length  of  456  feet  and  the 
lower  row  of  400  feet.  On  account  of  high  water  no  brush  or  stone  had 
been  put  in  place. 

Bike  at  Madison,  Indiana,  552  miles  below  Pittsburg. — Under  contracts 
dated  February  9,  1889,  and  February  14,  1891,  with  William  Kirk. 
The  construction  of  this  dike  was  ordered  by  Congress,  and  its  object 
is  to  improve  the  harbor  of  Madison*  by  deepening  the  water  on  the 
flat  shore  bar  that  lies  along  the  whole  front  of  this  city.  At  the  close 
of  the  fiscal  year  the  substructure  extended  into  the  river  2,250  feet, 
being  the  full  proposed  length  of  the  dike.  All  of  the  brush  filling  had 
been  put  in  place,  and  about  five-sixths  of  the  necessary  stone.  No 
work  has  yet  been  done  on  the  superstructure. 

Dike  at  Flint  Island,  683  miles  below  Pittsburg. — Under  contract  dated 
February  14, 1891,  with  William  Kirk.  The  object  of  this  dike  is  to 
contract  the  river  and  thus  deepen  the  water  below  Flint  Island,  there 
being  two  chanuels  at  this  place,  neither  of  which  is  deep  enough  for 
navigation  during  the  low-water  season.  Work  under  this  contract 
was  begun  on  May  2,  and  at  the  close  of  the  fiscal  year  the  dike  was 
about  completed  for  a  length  of  950  feet,  though  the  piling  extends  200 
feet  further.    The  shore  protection  is  finished. 

Dike  at  Caseyville,  860  miles  below  Pittsburg. — Under  contract  dated 
February  9, 1889,  with  William  Kirk.  The  object  of  this  dike  is  to  con- 
centrate the  low- water  flow  of  the  river  so  as  to  deepen  the  water  on 
Caseyville  Bar.  The  contract  was  only  let  for  the  substructure,  and 
this  was  completed  on  the  15th  of  November.  The  new  dike  begins  at 
Battery  Rock,  on  the  Illinois  shore,  and  extends  across  the  Illinois 
channel- to  the  middle  bar  and  along  the  eastern  edge  thereof.  Its 
total  length  is  3,400  feet;  its  topis  even  with  the  4-foot  stage  in  the 
river,  except  a  length  of  400  feet  where  the  dike  crosses  the  bar,  which 
is  even  with  the  6-foot  stage;  1,882  piles,  5,595  cords  of  brush  and  27,810 
cubic  yards  of  stone  were  used  in  its  construction. 

The  full  effect  of  this  dike  on  the  depth  of  water  on  Caseyville  Bar  will 
not  become  apparent  until  the  low- water  sea-son  sets  in,  but  I  am  in- 
formed by  one  of  the  most  experienced  pilots  on  that  section  of 
river  that  the  dike  has  already  been  of  great  benefit  in  straightening 
the  channel,  not  only  at  Caseyville,  but  at  Tradewater  and  Weston, 
t  hereby  facilitating  navigation,  especially  with  heavy  tows.  It  is  proba- 
ble that  the  effect  of  the  dike  will  increase  in  time,  and  that  it  will  be 
more,  marked  aflfer  the  height  has  been  raised  by  the  crib-work  top 
which  is  to  be  added  at  a  later  date. 

Dike  at  Middle  of  Grand  Chain^  946  miles  below  Pittsburg. — Under  con- 
tract dated  December  1, 1884,  with  I.  V.  Hoag,  jr.    The  channel  at  the 
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Grand  Chain  is  bordered  on  the  right  by  roofs  of  rock  along  a  length  of 
about  0  miles,  exteuding  in  some  places  to  the  middle  of  the  river.  The 
object  of  building  dikes  at  this  locality  is  to  force  the  channel  away  from 
these  rocks.  One  dike  has  been  built  at  the  head  of  the  Chain  and  an- 
other at  the  foot,  the  dike  in  question  being  intermediate.  Tt  is  the 
most  unfavorable  location  for  work  on  the  Ohio  River,  as  it  is  only  20 
miles  from  the  Mississippi,  and  flood  stages, in  the  latter  river  stop 
work  at  the  Grand  Chain  almost  as  effectually  as  floods  in  the  Ohio. 
This  accounts  for  the  slow  progress  of  the  work,  and  the  long  time  that 
has  elapsed  since  the  contract  was  let.  The  last  season  was  the  most 
unfavorable  that  has  yet  been  encountered;  at  no  time  during  the  year 
was  the  river  low  enough  to  permit  the  extension  of  the  dike  by  sinking 
cribs,  and  the  entire  year's  work  was  represented  by  the  building  of  100 
feet  of  superstructure.  The  foundation  line  of  independent  cribs  is 
2,161  feet  long;  and  a  length  of  2,019  feet  is  wholly  completed,  except 
paving,  for  about  half  its  length.  The  intended  length  of  the  dike  is 
3,008  feet;  it  is  therefore  two- thirds  done.  On  the  recommendation  of 
this  office  the  contract  was  extended  to  December  31, 1891. 

ROOK  EXCAVATION. 

Rock  Bar  at  mouth  of  Licking  River,  466  miles  below  Pittsburg. — TTncler 
contract,  dated  July  12, 1889,  with  JohnF.  King. '  The  contractor,  began 
work  early  in  August,  and  the  cofferdam  was  well  under  way  when 
the  river  rose  and  partly  wrecked  it.  As  this  was  his  second  attempt, 
and  as  there  was  no  prospect  of  an  early  resumption  of  work,  the  con- 
tractor Anally  decided  to  abandon  his  contract,  and  sent  written  notice 
to  that  effect  on  the  10th  of  August.  As  no  rock  had  been  excavated, 
no  payments  were  made  by  the  United  States.  Authority  wa«  re- 
quested and  granted  to  make  the  excavation  by  hired  labor.  With 
this  view  cofferdam  timber  was  bought  and  framed,  and  the  necessary 
boilers,  engines,  and  pumps  were  purchased.  Everything  was  ready 
to  prosecute  the  work  with  the  utmost^  energy,  but,  after  waiting  in 
vain  until  November  for  a  chance  to  begin  the  work,  orders  were  finally 
given  to  abandon  the  effort  and  store  the  plant. 

In  June  the  material  and  plant  were  again  brought  to  the  ground, 
but  at  the  end  of  the  fiscal  year  the  cofferdam  had  not  yet  been  begun 
on  account  of  the  high  stage  of  the  river. 

ICE  PIERS. 

Ice  piers  are  high  isolated  cribs  filled  with  stone,  placed  at  the  upper 
end  of  a  landing  in  order  to  wrard  off  ice  and  drift.  An  ice  pier  is 
usually  built  in  two  or  more  sections,  with  an  interval  between  them 
somewhat  greater  than  the  width  of  a  section,  the  lines  of  sections 
being  at  right  angles  to  the  shore  or  inclining  downstream.  As  built 
on  the  Ohio  River  ice  piers  have  a  base  of  24  by  44  feet  and  a  top  of 
24  by  17.  The  outermost  section  is  usually  30  feet  above  low  water, 
and  the  inner  sections  a  few  feet  higher. 

The  acts  of  Congress  authorizing  the  construction  of  ice  piers  require 
an  antecedent  cession  of  riparian  rights  in  favor  of  water  craft  seeking 
shelter  from  ice. 

Ice  pier  at  Kerr  Run,  247  miles  below  Pittsburg. — Under  contract, 
dated  May  23, 1891,  with  James  R.  Ware.  This  ice  pier  is  located  at 
the  upper  end  of  the  city  of  Pomeroy,  Ohio.  At  the  close  of  the  fiscal 
year  the  contractor  had  not  begun  work. 

Ice  pier  at  Portsmouth,  353  miles  below  Pittsburg. — This  pier  has  four 
sections.    A  contract  for  an  ice  pier  of  three  sections  was  made  with 
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John  J.  Shipnian,  under  date  of  September  10,  1881),  and  one  for  a 
fourth  section,  inside  of  the  others,  was  made  with  James  R.  Ware, 
under  date  of  May  23, 1801. 

The  first  contract  has  been  completed.  The  three  finished  sections 
contain  174,770  feet,  B.  M.,  of  timber,  9,092  cubic  yards  of  rock,  and 
18,138  pounds  of  iron  as  bolts,  spikes,  and  mooring  rings.  At  the  close 
of  the  fiscal  year  no  work  had  been  done  on  the  fourth  section,  but  a 
small  quantity  of  riprap  had  been  placed  by  the  new  contractor  to 
farther  protect  the  three  completed  sections. 

Ice  pier  at  Ripley,  414  miles  below  Pittsburg. — Under  contract,  dated 
May  23, 1891,  with  Jas.  R.  Ware.  At  the  close  of  the  fiscal  year  the 
contractor  was  about  ready  to  begin  work. 

EMBANKMENTS. 

Great  Miami  embankment,  489  miles  below  Pittsburg. — The  river  and 
harbor  acts  of  1886  and  1888  state  that  the  object  of  this  work  is  to 
confine  the  waters  of  the  Great  Miami  in  great  floods,  "  to  the  end  that 
the  formation  of  the  bar  in  the  Ohio  River,  now  forming  and  obstruct- 
ing navigation,  may  be  arreted." 

The  act  of  September  19, 1890,  allotted  $13,250  for  the  completion  of 
the  Great  Miami  embankment,  and  at  the  beginning  of  the  fiscal  year 
there  was  a  residue  of  $10,416.08  left  over  from  previous  allotments. 
The  next  step  in  continuing  the  embankment  was  to  raise  the  track  of 
the  Ohio  and  Mississippi  Railroad  where  it  crossed  the  line  of  the  pro- 
posed levee,  and  a  contract  for  this  purpose  was  made  with  the  railroad 
company  on  January  9?  1891,  at  40  cents  per  cubic  yard.  The  total 
cost  of  this  work,  including  incidental  expenses,  was  $8,722.21,  leaving 
$14,943.87  for  additional  work. 

The  next  step  in  order  was  to  extend  the  levee  on  the  east  side  of  the 
Ohio  and  Mississippi  Railroad  until  it  reached  the  point  where  the  levee 
merged  into  the  roadbed  (to  be  raised)  of  the  Cleveland,  Cincinnati, 
Chicago  and  St.  Louis  Railway.  A  contract  for  this  work  was  let  on 
the  10th  of  June,  1891,  to  John  Johnson.  At  the  close  of  the  fiscal  year 
no  work  has  been  done  under  the  last-named  contract. 

Embankment  at  Shaiwieetown,  848  miles  below  Pittsburg. — The  object 
of  this  work  is  stated  in  the  river  and  harbor  act  to  be  "  the  preserva- 
tion of  the  harbor,"  and  the  work  to  be  done  is  to  strengthen  the  exist- 
ing levee  by  additional  earth,  and  to  protect  the  exposed  faces  by 
riprap  or  paving. 

A  contract  for  the  necessary  amount  of  earth  was  made  with  the*  Ohio 
and  Mississippi  Railway  Company,  under  date  of  January  19, 1891,  and 
at  the  close  of  the  fiscal  year  this  contract  had  been  completed,  by  the 
delivery  of  11,450  cubic  yards  of  earth.  The  total  cost  of  this  work,  in- 
cluding inspection  and  incidental  expenses,  was  $3,313.24,  leaving 
$11,690.25  which  is  to  be  applied  to  riprap  and  paving.  Fo  contract 
for  the  last  named  work  has  yet  been  let. 

BIG  HOCKING  RIVER. 

This  river  enters  the  Ohio  at  a  point  197  miles  below  Pittsburg  and 
14  miles  below  Parkersburg.  The  work  of  improving  navigation  on  this 
stream  is  paid  for  out  of  the  appropriation  for  the  improvement  of  the 
Ohio  River,  and  it  therefore  appears  under  that  heading.  The  object 
to  be  attained  is  to  permit  Ohio  River  steamboats  to  ascend  to  Cool- 
ville,  5  miles  above  the  mouth,  during  high  and  medium  stages  of  the 
Ohio,  taking  advantage  of  the  back  water. 

During  the  past  fiscal  year  450  cubic  yards  of  rock  and  several  logs 
and  stumps  were  removed  from  the  channel. 
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DREDGING  IN  1890. 

At  the  close  of  1889  the  Ohio  Biver  dredges  were  in  winter  quarters 
at  Marietta.  Owing  to  the  exhaustion  of  Ohio  Biver  funds,  they  had 
to  remain  idle  until  the  passage  of  the  river  and  harbor  act  on  Septem- 
ber 19,  1890.  As  the  Oswego  was  ready  for  work,  she  was  employed  in 
graveling  the  dam  at  the  head  of  Marietta  Island  and  in  helping  at  the 
•  Ice  Harbor  lock  while  some  minor  repairs  were  being  made  on  the  Ohio. 
On  the  4th  of  October  both  dredges  began  work  at  the  foot  of  Blenner- 
hassett  Island,  where  they  remained  until  November  11.  During  this 
period  there  was  a  constant  succession  of  rises,  and  the  dredges  could 
only  get  in  3  days'  work,  and  in  this  brief  period  they  cracked  two 
spuds  and  twisted  one  dipper  pole.  As  there  appeared  no  prospect  of 
water  low  enough  to  permit  dredging,  they  were  finally  ordered  into 
winter  quarters  at  Marietta,  where  they  arrived  on  November  13  and 
the  scows  and  flats  on  the  14th. 

Under  these  exceptional  circumstances  it  was  deemed  "unnecessary  to 
prepare  the  customary  table  of  expenditures. 

Bump  scows. — Under  contract  dated  April  14, 1891,  withfi.  W.  Coflin 
&  Son.  As  the  dump  scows  of  the  dredging  fleet  are  worn  out,  designs 
were  prepared  for  two  new  scows,  introducing  the  novel  feature  of  lon- 
gitudinal trusses  of  steel,  extending  the  whole  length  of  the  hold.  Expe- 
rience has  demonstrated  that  the  chief  cause  of  the  frequent  repairs  of 
dump  scows  and  their  early  deterioration  is  the  lack  of  longitudinal  sta- 
bility, and  it  is  hopjed  that  the  increased  durability  of  the  new  scows,  and 
the  saving  on  repairs,  will  more  than  justify  the  increased  cost  of  con- 
struction. At  the  close  of  the  fiscal  year  these  scows  were  completed. 
The  contract  price  for  the  two,  including  delivery  at  Pittsburgh  §7,074. 

Further  details  are  given  in  the  following  report  of  Mr.  E.  J.  Car- 
penter, 0.  E.,  superintendent  of  dredging. 

REPORT  OF  MR.  E.  J.  CARPENTER,  ASSISTANT  ENGINEER. 

The  dredges  spent  the  winter  of  ISSiMlH)  in  the  month  of  the  Muskingum  River, 
and  as  there  was  no  money  available  at  the  usual  time  for  resumption  of  work, 
they  remained  in  the  neighborhood  oA  Marietta  until  after  the  passage  of  the  river 
and  harbor  act  on  September  19. 

As  the  Ohio' 8  boiler  was  worn  out,  a  new  one  was  ordered  and  built  befor  the  pas- 
sage of  the  appropriation  bill.  Preparations  were  also  made  so  that  the  boats 
might  be  put  in  working  order  as  quickly  as  possible. 

From  July  15  to  August  28  the  Oswego  was  employed  at  the  old  Harmar  Lock,  to 
pump  out  the  coffer  dam  and  for  other  purposes,  but  the  expense  of  this  was  pai£ 
out  of  funds  belonging  to  the  Muskingum  River. 

As  money  for  the  Ohio  River  became  available  late  in  the  .season,  it  was  de- 
cided to  make  only  such  repairs  to  the  dredges  as  were  absolutely  indispensable,  post- 
poning the  other  repairs  until  the  following  year. 

The  Oswego  was  ready  for  work  in  September,  before  the  OhiOj  and  was  employed 
in  backing  with  gravel  the  dam  at  the  head  of  Marietta  Island.  After  the  repairs 
of  the  Ohio  and  the  scows  were  finished,  further  dredging  was  done  about  the 
Harmar  Lock  September  29rOctober  3,-  and  on  October  4  the  dredges  proceeded  to 
the  foot  of  Blennerhassett  Island,  where  they  resumed  the  work  of  removing  the 
old  wing  dam  on  the  Ohio  side  of  the  channel.  On  the  following  day  the  river  had 
risen  so  much  as  to  compel  the  dredges  to  leave  the  dike,  and  until  November  10  it 
remained  too  high  to  permit  any  excavation.  The  dredges  made  several  attempts 
to  resume  work  at  times  when  the  river  fell  to  within  a  few  feet  of  the  higest  stage 
at  which  work  was  possible,  but  they  could  not  be  held  in  place. 

On  November  10  the  river  had  again  fallen,  and  although  it  was  still  too  high  to 
work  in  safety,  dredging  was  resumed  and  a  small  amount  of  work  was  done.  On 
the  11th  the  Oswego  cracked  a  spud  in  consequence  of  working  in  the  strong  current 
and  deep  water,  and  the  Ohio  also  cracked  a  spud  and  had  her  dipper  pole  badly 
twisted.  As  the  river  had  begun  to  rise  rapidly,  and  there  was  no  prospect  that  it 
would  liill  so  that  dredging  could  be  resumed  for  at  least  a  couple  of  weeks,  the 
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dredges  were  taken  back  to  Marietta,  where,  after  widening  the  channel  at  the 
mouth  of  the  Muskingum  sufficiently  to  secure  harbor  room,  they  were  laid  up  for 
the  winter. 

The  total  expenditure  for  the  dredghig  fleet  in  1890  was  $11,284.22. 

Dam  at  head  of  Marietta  Island,  168  miles  below  Pittsburg. — Dredging  at  this  point 
was  for  the  purpose  of  supplying  gravel  to  bank  against  the  dam  which  closes  the 
West  Virginia  channel,  the  work  being  done  by  the  Oswego  while  the  Ohio  was 
undergoing  repairs. 

Material  from  the  bar  at  the  head  of  Marietta  Island  was  loaded  into  scows,  which 
were  dumped  as  closely  as  possible  above  the  dam.  A  portion  of  this  material  was 
afterwards  banked  against  the  dam  by  the  dredge.  Excavation  made  September 
9-11,  and  September  26  to  October  1,  6,813  cubic  yards. 

Dam  No.  1,  Muskingum  Biver. — The  dredges  were  employed  to  furnish  spoil  for  u**e 
in  building  a  coffer  at  the  lower  end  of  tbe  old  Harniar  Lock,  and  also  to  supply 
gravel  for  use  in  making  concrete.  Excavation  made  September  29  to  October  3, 
1,727  cubio  yards. 

Harmar,  Ohio,  171  miles  below  Pittsburg, — The  dredges  removed  from  the  channel 
below  the  dike  at  the  foot  of- Marietta  Island  twe  wrecks  of  coal  boats  in  July,  and 
one  wrecked  coal  flat,  and  one  snag  weighing  two  tons,  on  September  25. 

Foot  of  Biennerhassett  Island,  188  miles  below  Pittsburg. — The  object  of  this  dredg- 
ing was  to  complete  the  removal  of  the  old  wing  dam  on  the  Ohio  shore,  on  which 
work  the  dredges  had  been  employed  in  1888  and  1889. 

As  previously  stated,  continuous  high  water  prevented  the  dredges  from  doing 
more  than  3  days'  work  in  over  a  month,  and  it  seemed  inadvisable  to  attempt  any- 
thing further  under  these  circumstances.  \  Excavation  made,  October,  4,262  cubic 
yards;  November  10, 11,  1,950  cubic  yards.    Total,  2,212  cubic  yards. 

WORK  OF  SNAG  BOAT  IN  1890. 

As  the  last  river  and  harbor  act  made  the  expenses  of  the  Ohio  River 
snag  boat  a  permanent  charge  on  the  Treasury,  the  operations  of  this 
boat  will  hereafter  appear  in  the  Annual  Report  under  a  separate  head- 
ing. 

HARBOR  LINES. 

Under  the  authority  conferred  by  section  12  of  the  river  and  harbor 
act  of  September  19, 1890,  the  Secretary  of  War  has  ordered  that  har- 
bor lines  be  established  at  Pittsburg,  Wheeling,  and  Cincinnati.  A 
Board  of  Engineers  has  been  appointed  to  recommend  harbor  lines  for 
adoption,  and  on  the  recommendation  of  the  Board  surveys  of  the 
harbors  of  these  three  cities  are  now  in  progress  under  charge  of  this 
office,  with  a  view  to  the  acquirement  of  the  necessary  data. 

NEW  BRIDGES  OVER  THE   OHIO  RIVER. 

During  the  past  fiscal  year  this  office  has  been  charged  with  the  duty 
of  supervising  the  erection  of  the  following  bridges : 

Ohio  Connecting  Railway  Bridge,  crossing  the  Ohio  River  at  Brunot 
Island,  2  miles  below  Pittsburg.  This  bridge  was  completed  in  No- 
vember in  full  accordance  with  the  plans  approved  by  the  Secretary  of 
War. 

Bridge  of  Wheeling  Bridge  and  Terminal  Railway  Company,  crossing 
the  Ohio  River  at  Wheeling,  89  miles  below  Pittsburg.  This  bridge  wa» 
completed  in  November,  in  full  accordance  with  the  plans  approved  by 
the  Secretary  of  War. 

Bridge  of  "Wheeling  Bridge  Company,  at  Wheeling,  W.  Va.,  90  miles 
below  Pittsburg.  This  bridge  crosses  the  Ohio  River  280  feet  below 
the  Suspension  Bridge.  At  the  close  of  the  fiscal  year  all  of  the  piers 
were  completed  and  the  superstructure  east  of  the  channel  span. 

Bridge  of  West  Virginia  and  Ironton  Railroad  Company,  at  Kenova, 
Ky.,  313  miles  below  Pittsburg.    This  bridge  is  still  under  construction. 
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Bridge  of  the  Central  Bridge  Company,  between  Newport  and  Cincin: 
nati,  4GG  miles  below  Pittsburg*.  At  the  close  of  the  fiscal  year  the 
superstructure  was  in  place  on  the  whole  bridge,  except  the  northern 
half  of  the  cantilever  and  the  northern  anchoring  span. 

STAGES  OF  THE  OHIO  RIVER  DURING  1890-'91. 

The  summer  and  autumn  of  1890  was  remarkable  for  the  steady  con- 
tinuance of  navigable  water,  which  made  it  a  remarkably  favorable  sea- 
son for  river  commerce,  but  an  equally  unfavorable  season  for  all  work 
to  be  done  in  the  bed  of  the  river.  The  following  are  the  records  of 
the  gauges  at  Pittsburg,  Cincinnati,  and  Evansville,  which  may  be 
taken  to  represent  the  navigable  condition  of  the  Upper,  Middle,  and 
Lower  Ohio. 

Gauge  at  Davis  Island  Dam,  near  Pittsburg. — When  the  dam  is  up 
low- water  readings  must  be  obtained  from  the  gauge  at  the  lower  end 
of  the  lock.  On  this  gauge  3  feet  2  inches  corresponds  to  a  navigable 
depth  of  3  feet,  and  6  feet  corresponds  to  the  same  depth  in  the  river. 


Davis  Inland  Dam. 

Depth  in  channel. 

Gauge  readings. 

Fnder 
3  feet. 

3  feet  and' 6  feet  and 
over.     |     over. 

Highest 

Feet. 
6.3 
9.2 
15.0 
15.5 
12.7 
11.0 

21.8 
30.0 
13.8 
14.4 
5,9 
11.8 

Lowest. 

July 

August 

September  . . 

October 

November- . . 

1890. 

1 

i     Day** 

1« 

'             15 

0 

'               0 

!           o 

Bay*. 
15 
16 
30 
31 
30 
31 

31 
28 
31 
30 
27 

Day*. 

9 
21 
31 
29 
17 

31 
28 
31 
26 

Feet. 
2.2 
2.3 
3.4 
6.4 
5.9 

December . . . 

January 

Tebruary 

March 

April 

May 

June 

1891. 

1 

1 

'               0 

1               0 

0 

i            0 

4 

5.0 

6.9 
10.1 
7.8 
4.9 
2.9 

j               0  i              30 

21 

4.4 

Total.. 

1             35 

1 

330 

245 

Cincinnati  gauge. — The  zero  of  this  gauge  is  about  2  feet  below  low 
water  5  readings  of  4  feet  correspond  to  about  3  feet  in  the  channel,  and 
those  of  7  feet  to  about  6  feet  in  the  channel. 


Cincinnati. 


July 

August  — 
September  . 

October 

November. . 
December.. 


January 

February. . . 

March 

April 

May 

June 

Total. 


18iKh 


Depth  in  channel. 

Gauge  readings. 

Under 
3  feet. 

3  feet  and 
over. 

6  feet  and 
over. 

Highest 

Lowest. 

Day*. 

Day*. 

Day*. 

Feet.     1 

Feet. 

0 

31 

25 

19.0  , 

6.6 

0 

31 

22 

20.8  1 

5.8 

0 

30 

30 

35.2  I 

11.1 

0 

31 

31 

.   32.9 

12.0 

0 

30 

30 

31.5  | 

16.5 

0 

31 

31 

81.5  ! 

12.3 

0 

31 

31 

48.7 

21.0 

0 

28 

28 

57.3  ' 

33.6 

o 

31 

31 

50.3  1 

32.2 

0 

30 

30 

43.5  , 

15.5 

0 

31 

31 

14.7  . 

7.0 

0 

30 

30 

24.5  | 

13.7 

0 

365 

350 

! 
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Uvansville  gauge. — The  zero  of  this  gauge  is  at  the  low-water  line. 
Readings  of  2  feet  correspond  to  about  3  feet  in  the  channel,  and  read- 
ings of  G  feet  correspond  to  about  0  feet  in  the  channel. 


Evansville. 


1890. 

July...-. 

August 

September 

October 

November 

December 

1801. 

January 

February 

March 

April 

May 

June 

Total 


Depth  in  channel.' 

Gauge  readings. 

Under  3 
feet. 

3  feet  and 
over. 

6  feet  and 
over. 

Highest. 

Lowest. 

Days. 

Day*. 

Day$. 

Feet. 

Feet. 

0 

31 

30 

14.0 

5.9 

0 

31 

18 

11.0 

4.G 

0 

30 

30 

24.9 

8.6 

0 

31 

31 

21.8 

8.9 

0 

30 

30 

28.5 

14.5 

0 

31 

31 

26.9 

9.3 

0 

31 

31 

37.3 

18.4 

0 

28 

28 

42.6 

26.0 

0 

31 

31 

42.8 

32.6 

0 

30 

30 

37.3 

15.8 

0 

31 

31 

14.8 

C.2 

0 

30 

30 

17.6 

6.5 

o 

365 

351 

Comparing  these  records  with  those  of  previous  years,  we  find  that 
the  season  of  1890-?!)1  was  remarkable  for  the  abundant  supply  of  water 
during  the  summer  and  autumn,  being  the  periods  during  which  low 
water  is  confidently  expected.  The  tables  show  conclusively  why  it 
was  difficult  to  complete  contracts  for  river  work. 

OPERATION  OF  DRAWS  IN  HIGH  BRIDGES. 

There  are  no  low  drawbridges  on  the  Ohio  Eiver;  the  general  Ohio 
Eiver  bridge  law  requires  that  all  bridges  shall  have  a  height  of  at 
least  40  feet  above  high  water,  and,  since  large  steamboats  require  more 
room  than  40  feet,  it  is  also  provided  that  all  bridges  below  the  Cincin- 
nati suspension  bridge  shall  have  a  draw  for  use  in  high  water  uidess 
they  give  a  clearance  of  at  least  53  feet  above  high  water.  There  are 
three  high-water  draws  on  the  Ohio  Eiver,  but  the  draw  in  the  Ohio  Falls 
Bridge  at  Louisville  is  exceptionally  located,  and  no  records  of  its  opera- 
tion is  kept.  The  other  two  draws  were  operated  for  the  benefit  of  navi- 
gation, as  follows: 


1 

J  Cincinnati 

1  Southern. 

Kentucky 

and 
Indiana. 

February-,  1891 

!    nay*- 

0 

Days. 

17 

March,  1891 

o 

4 

Total 

o 

21 

STOPPAGE   OF  NAVIGATION   BY  ICE. 

The  past  winter  was  a  very  mild  one,  and  assuming,  as  heretofore, 
that  the  condition  of  affairs  at  Cincinnati  is  a  fair  average  for  the  whole 
river,  I  have  to  report  that  the  navigation  of  the  Ohio  Eiver  was  not 
affected  by  ice  during  the  past  fiscal  year. 
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LOSSES  BY   COLLISION   WITH   BRIDGES. 

The  following  tables  show  the  losses  sustained  by  the  commerce  of 
the  Ohio  Biver  during  the  past  fiscal  year  by  collision  with  the  piers  of 
bridges  crossing  the  Ohio  River. 

Bearer  Bridge. 
[Completed  in  1878.] 


Date. 

Owners. 

Steamboat. 

Loss. 

Amount. 

June  8,  1891 

Tennessee  River  Naviga- 
tion Company. 
Previously  reported 

Iron  Age 

1  flat 

$450 
55,  590 

Total 1 

56,040 

1                                           1 

Wheeling  and  Martin  Ferry  Bridge. 
[Completed  in  1890.] 


Date. 

Owners. 

Steamboat. 

Loss. 

Amount. 

Aug.  1890.... 

C.  Jutte  &  Co 

Twilicrlit 

1  coal  boat 

$3,600 
6,200 

Previously  reported 

Total 

$9,800 



Bellaire  Bridge. 
[Completed  in  1871.] 

Bate. 

Owners. 

Steamboat. 

Loss. 

'  Amount. 

Nov.  13,  1890 

W.  H.  Brown's  Sons 

Cho8.  Brown 

1  barge,  1  flat 

$2, 7(H) 

123.  870 

Total 

. 

120, 576 



Parkersburg  Bridge. 
[Completed  in  1871.] 


Date. 


Owners. 


Sept.  10, 1890 
Dec.  25,  1890 
June  9, 1891 


W.  H.  Brown's  Sons. 

C.  Jutte  &  Co 

W.  H.  Brown's  Sons. 


Total :.. 

Previously  reported. 


Grand  total . 


Steamboat. 


Losn. 


Cbas.  Brown 1  flat 

Twilight '  1  barge  . 

Chas.  Brown I  1  barge  . 


Amount. 


$500 
1, 425 
2,430 


4, 355 
68,322 


ENG  91 147 
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*  Kenova  Bridge. 

[Unfinished.] 


Date. 

Owners. 

• 

Steamboat. 

Loss. 

Amount. 

Mar.        1801 

Armstrong  Bros 

....do  ..... 

Nail  City 

1  steamboat 

$6,000 

Do 

2  barges  and  1  flat 

2.700 

Total 

9,700 



Newport  and  Cincinnati  Railroad  Bridge. 
[Completed  in  1872.] 


Date. 

Owners. 

Steamboat. 

Loss. 

Amount. 

Mar.  20, 1891 

John  F.  Walton  &  Co. . . 
Previously  reported 

JohnF.  Walton 

1  ooalboat,  1  flat 

$2,000 
42,107 

Total 

44,107 

1 

Covington  and  Cincinnati  Railroad  Bridge. 
[Completed  in  1889.] 


Date. 

Owners. 

Steamboat. 

Loss. 

Amount. 

Feb.  17,1891 

Tbos.Sherlock  Trans.Co. 
Previously  reported  .... 

Tbos.Sherlock 

Steamboat 

$35,000 

8,150 

Total 

1 

43  150 

1                                            1 

Kentucky  and  Indiana  Bridge. 
[Completed  in  1886.] 


Date. 


Owners. 


Steamboat. 


Loss. 


Amount. 


Mav    6, 1891 
Do 


O.P.Shinkle Golden  Role. 

Cook,  Hoffman  &  Co.... j  Transit* 

Total I 

Previously  reported 1 


Steamboat  damaged. 
Steamboat 


$1,500 
20,000 


21,500 
6,267 


Grand  total . 


27,767 


*  The  Transit  did  not  strike  the  bridge,  but  was  lost  while  helping  the  Golden  RuU. 

Cairo  Bridge. 
[Completed  in  1889.] 


Date. 

Owners. 

Steamboat. 

Loss. 

Amount. 

Mar.  15,1891 

San  dry  parties 

Jos.  B.  Williams 

2  boats  and  1  barge 

$6,289 
2,953 

Previously  reported 

Total 

9,242 
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Losses  by  collision  with  Ohio  River  bridge*  to  June  SO,  1891. 

Beaver.Bridge -  -  - $56, 040 

Steubenville  Bridge , 90, 308 

Wheeling  and  Martin  Ferry  Bridge 9, 800 

Bellaire  Bridge 126,576 

Parkersburg  Bridge *.«, 72,677 

Point  Pleasant  Bridge - 9,600 

Kenova  Bridge 8,700 

Newport  and  Cincinnati  Railroad  Bridge 44, 107 

Covington  and  Cincinnati  Railroad  Bridge 43, 150 

Cincinnati  Southern  Railroad  Bridge 9, 812 

Ohio  Falls  Bridge 80,350 

Kentucky  and  Indiana  Bridge 27,767 

Henderson  Bridge 18, 480 

Cairo  Bridge • 9,242 

Total 606,609 

The  only  completed  bridges  over  the  Ohio  River  which  have  no  record 
of  damages  to  river  craft  are  thfc  following :  Brunot  Island  Bridge, 
Wheeling  Suspension  Bridge,  Covington  and  Cincinnati  Suspension 
Bridge.    The  first-named  bridge  was  finished  in  November,  1890. 

CHANGES  IN  THE  CHARACTER  OF  OHIO  RIVER  COMMERCE. 

*  In  connection  with  the  commercial  statistics,  which  are  given  farther 
on  in  this  report,  I  have  thought  that  it  would  be  interesting  and  valu- 
able to  give  the  views  of  a  well-known  authority  on  statistics  on  the 
present  condition  of  Ohio  Eiver  commerce.  I  have  therefore  made  the 
following  extracts  from  the  last  annual  report  of  Col.  S.  D.  Maxwell, 
superintendent  of  the  Cincinnati  Chamber  of  Commerce: 

To  the  river  interests  of  the  city,  with  an  almost  uninterrupted  period  of  naviga- 
ble water,  with  increased  business,  and  a  general  prosperous  condition,  the  past  2 
years  have  furnished  a  striking  contrast  with  the  2  preceding  years,  marked  as 
they  were  by  interruptions  from  ice,  low  water,  and  generally  unfavorable  busi- 
ness features,  which  were  calculated  to  raise  the  question  in  the  minds  of  persons 
who  reasoned  within  a  narrow  circle,  that  the  river  was  waning  in  its  commercial 
value  and  had  seen  its  largest  usefulness.  It  is  true  the  business  of  the  river  has 
undergone  great  changes.  The  number  of  boats  for  the  performance  of  the  work 
has  largely  diminished;  the  river  no  longer  furnishes  transportation  for  light  mer- 
chandise over  long  distances  nor  for  that  which  requires  quick  transport,  the  rail- 
roads, from  the  very  logic  of  the  situation,  having  absorbed  much  business  which 
represented  the  kind  performed  by  the  river  many  years  ago ;  but  they  who  sup- 
pose that  the  navigable  waters  of  tie  interior  have  practically  completed  their  work 
fail  to  recognize  tne  fact  that  more  freight  is  now  furnished  bv  heavy  articles  of 
merchandise,  especially  suited  to  transportation  by  water,  including  fuel,  which  is 
transported  in  barges,  than  constituted  the  entire  business  of  the  river  in  those  days 
when  it  was  the  sole  method  of  transportation  throughout  the  West;  they  forget 
that  the  single  article  of  coal,  than  which  nothing  sustains  a  more  intimate  rela- 
tion to  the  industrial  prosperity  of  the  interior,  has  furnished  annually,  in  the  past 
3  years,  for  Cincinnati  alone,  an  average  annual  tonnage  of  2,450,574,  or  more  than 
twice  the  total  average  annual  tonnage,  as  near  as  can  be  ascertained,  of  all  the 
boats  arriving  at  Cincinnati  during  the  13  years  preceding  1860-'61,  which  represent 
the  palmiest  days  of  steamboating  in  the  West,  assuming  that  every  boat  during  that 
period  arrived  at  our  wharves  loaded  to  its  full  capacity  as  indicated  by  its  official 
measurement,  with  36  per  cent,  added  to  make  good  the  excess'  of  carrying  capacity 
over  hull  measurement;  they  also  forget  that  the  average  vessel  in  our  time  repre- 
sents the  performance  of  a  much  larger  amount  of  work,  inasmuch  as  it  is  generally 
of  greater  carrying  capacity,  and  that  the  time  of  making  trips  between  given  points 
has  been  materially  reduced ;  they  are  also  unmindful  of  the  fact  that  while  we  are 
prone  in  this  country  to  underestimate  the  importance  of  water  transportation  as 
a  competitive  agency,  other  nations,  with  a  larger  foresight,  are  zealously  develop- 
ing their  system  of  internal  water  ways.  The  business  in  each  of  the  past  2  years 
has  not  alone  been  characterized  by  large  receipts  of  coal,  but  the  general  business 
has  been  more  satisfactory  and  remunerative  than  during  a  number  of  preceding 
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years,  so  that,  at  times,  with  the  inability  to  procure  new  lm:it«  in  time  for  meeting 
the  demand,  the  boats  in  use  have  been  unequal  to  providing  for  the  actual  wants 
of  the  trade,  the  insufficiency  of  capacity  having  been  especially  apparent,  in  the 
Memphis  and  New  Orleans  trades.  While  the  increased  business  has  been  generally 
exhibited,  it  has  been  particularly  noticeable  in  the  Pittsburg  and  Cincinnati  trade, 
which  has  been  the  best  in  years.  It  is  probably  true  that  this  increase  is  largely 
traceable  to  favorable  conditions  of  the  river,  but.  however  this  may  be,  it  fur- 
nishes a  powerful  argument  for  us  to  do  all  that  can  ne  done  toward  improving  the 
navigable  character  of  the  stream  and  its  tributaries,  and  thus  lengthen,  as  far  as 
possible,  the  navigable  period. 

ESTIMATE. 

The  following  estimate  is  submitted  as  my  judgment  of  the  amount 
of  money  that  should  be  appropriated  to  a  river  of  the  magnitude  of 
the  Ohio  and  with  so  large  and  valuable  a  commerce: 

Low  dams  and  dikes $600,000 

Davis  Island  Dam 11, 500 

Rock  bar  at  mouth  of  Licking  River 20,  000 

Dredging 20,000 

Removal  of  rock  reefs  in  channel . . ... 20, 000 

General  administration,  inspection,  engineering,  and  contingencies 35, 000 

Total 706,500 

The  item  of  $11,500  inserted  for  the  Davis  Island  Dam  is  composed 
of  $3,600  for  quarters  on  Davis  Island  and  $8,000  for  extending  the 
guide  crib  below  the  land  wall  of  the  lock.  Experience  after  the  work 
was  completed  showed  that  more  men  were  required  to  manage  the  lock 
and  dam  than  were  originally  estimated  for,  and  it  became  necessary  to 
quarter  the  additional  force  on  Davis  Island.  They  were  placed  in  the 
temporary  buildings  occupied  by  the  laboring  force  during  the  con- 
struction of  the  work,  but  these  buildings  are  no  longer  habitable.  The 
extension  of  the  guide  crib  below  the  lock  is  urgently  requested  by 
coal  shippers,  because  at  certain  stages  of  the  river  there  is  an  eddy 
below  the  lock,  and  an  hour  or  two  is  sometimes  lost  before  a  fleet  can 
get  out  of  this  eddy  and  proceed  down  the  river. 

Money  statement. 

July  1,  1890,  balance  unexpended $136, 648. 06 

Amount  appropriated  by  act  approved  September  19,  1890 300, 000. 00 

436,648.06 
June  30, 1891,  amount  expended  during  fiscal  year 119, 590. 96 

July  1,  1891,  balance  unexpended 317, 057. 10 

July  1,  1891,  outstanding  liabilities $9,  240. 86 

July  1,  1891,  amount  covered  by  uncompleted  contracts 169, 579. 29 

178,820.15 

July  1,  1891,  balance  available 138,236.95 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  706, 500f  00 
<  Submitted  in  compliance  with  requirements  ox  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  constructing  dams  and  dikes  in  the  Ohio  River,  opened  January 

22,  1891. 

CRIB  SUPERSTRUCTURE  ON  DIKE  AT  FOOT  OF  MARIETTA  IsiAND. 


No. 


Name  and  address  of  bidder. 


John  C.  Graham.  Gallipolis,  Ohio 

Josiah  T.  Hart,  Marietta,  Ohio 

John  J.  Shipman,  Washington,  D.  C 

William  A.  McCosh,  Parkersburg,  W.  Va. 
Richardson  &  Monroe,  Portsmouth,  Ohio . 

I.  V.  Hoag,  jj\.  Pittsburg,  Pa 

Oliver  Reed,Water  Cure,  Pa 

Garrett  T.  Fogel,  Alleghany.  Pa 

William  Walter,  Fulton,  N.  Y 


$20.00 
20.00 
24.00 
26.50 
23.00 
24.00 
28.50 
28.00 
35.00 


P 
S 


Cent*. 
6 

4 
4 
5 

? 

5 
5 
5 


Cent*. 
7 
4 
6 
5 
8 
8 
5 
8 


S3 


$0.98 
1.25 
1.10 
1.00 
1.00 
1.20 
1.45 
1.60 
1.25 


*©§ 


$2.50 
1.25 
1.75 
1.50 
5.00 
2.00 
2.75 
3.00 

16.00 


Total. 


$6,572 
6,909 
7,021 
7,060 
7,126 
7,198 
8,885 
9,328 

10, 917 


Contract  awarded  to  John  C.  Graham,  and  executed  under  date  of  February  14, 
1891. 


DAM  AT  HEAD  OF  BLENNERHASSETT  ISLAND. 


No. 


Name  and  address  of  bidder. 


4 
r 


2  a 


©  ■ 
go 


$* 


Total. 


Richardson  &  Monroe,  Ports- 
mouth, Ohio 

J.  W-  Gardner,  Gallipolis,  Ohio . 

John  C.Graham,  Gallipolis,  Ohio. 

John  J.  Shipman,  Washington, 
D.C 

Wm.  A.  McCosh,  Parkersburg, 
W.Va 7.. 

I.  V.  Hoag,  jr.,  Pittsburg,  Pa . . . 

Lanphier  Cramer,  Parkersburg, 
W.  Va 

Josiah  T.  Hart,  Marietta,  Ohio.. 

Garrett  T.  Fogel,  Allegheny,  Pa. 

William  Walter,  Fulton,  N\  Y .. 


$21.00 
24.25 
20.00 

24.00 

25.00 
24.00 

28.50 
22.50 
28.00 
35.00 


$20.00 
24.25 
20.00 

20.00 

20.00 
21.50 

27.00 
22.50 
24.00 
30.00 


Cents, 
6 


Cents. 

8 

4 
7 


Cents. 

7 
6 
7 


$0.95 
.93 
.99 

.99 

1.00 
1.15 

1.00 
1.22 
1.60 
1.25 


$4.00 
1.75 
2.50 

1.75 

1.50 
2.00 

2.00 
1.50 
3.00 
16.00 


$21,685.00 
21,783.75 
21, 972. 00 

22, 057. 50 

22,666.00 
.28,773.00 

24, 107. 00 
24,421.00 
31, 529. 00 
33,881.00 


Contract  awarded  to  Richardson  &  Monroe,  and  executed  under  date  of  February 
14, 1891. 


DIKE  AT  CULLUMS. 


No. 


Name  and  address  of  bidder. 


Tiles, 
each. 


Brush, 
per  cord. 


Riprap 

stone,per 

cubic 

yard. 


Total. 


John  J.  Shipman,  Washington,  D.  C 

Frederick  Hartweg,  Dayton,  Ky 

Richardson  &  Monroe,  Portsmouth,  Ohio 
James  R.  Ware,  Cincinnati,  Ohio  — 

HenryC.  Jones,  Mi+ison,  Ind 

I.  V.  Hoag,  jr, ,  Pittsburg,  Pa 

Martin  Harrell  &  Co.,  Cleves,  Ohio 


$2.00. 
2.25 
2.74 
2.75 
2.50 
2.50 
8.00 


$0.85 
1.25 
1.47 
1.25 
1.25 
2.00 
2.50 


$0.85 
.94 
.85 
.95 
1.18 
1.50 
1.60 


$19, 850. 00 
23,615.00 
24,  065. 60 
24. 435. 00 
27.550.00 
45,900.00 
47, 720. 00 


Contract  awarded  to  John  J.  jShipman,  and  executed  under  date  of  February  9, 1891. 
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D1KK  AT  LOWF.K   HA II,    HIKING   H(iN,   IND. 


No. 


Name  and  address  of  bidder. 


John  J.  Shipman,  Washington,  T>.  C 

William  Kirk,  Madison,  Ind 

Frederick  Hartweg,  Dayton,  Ky 

Henry  C.  Jones,  Madison,  Ind 

James  R.  Ware,  Cincinnati,  Ohio 

Richardson  &  Monroe,  Portsmouth,  Ohio 
1.  V.  Hoag,  jr.,  Pittsburg,  Pa : 


Tiles, 
each. 


$2.00 
2.00 
2.25 
2.10 
2.75 
2.85 
2.50 


( Riprap 

Brush, 

stone. 

per 

per 

Total. 

cord. 

cubic 
yard. 

$0.85 

10.88 

$15,580.00 

80 

90 

15,610.00 

1.15 

88 

17,037.50 

1.10            94 

17,373.00 

1.25  '         95 

18,  767. 50 

1.50 

90 

19,285.50 

2.00 

1.50 

27,825.00 

Contract  awarded  to  John  J.  Shipman,  and  executed  under  date  of  February  9. 
1891. 


CRIB  SUPERSTRUCTURE  ON  DIKE  AT  MADISON,  IND. 


No. 

Name  and  address  of 
bidder. 

Oak 
timber, 
perM. 

Pine  or  • 

hemlock, 

perM. 

Drift- 

J»olts, 

per 

pound. 

Spikes, 

per 
pound. 

Riprap 

stone,  per 

oubic 

yard. 

Paving, 

per 
square. 

Total. 

16 

William  Kirk,  Madison, 
Ind 

$25.00 
25.00 

$25.00 
23.00 

Cents. 
5 
3 

OenU. 
5 
3 

$1.00 
1.40 

$2.00 
2.00 

$10,975.00 
12,349.00 

6 

I.  V.  Hoag,  jr.,  Pittsburg, 
Pa 

Contract  awarded  to  William  Kirk,  and  executed  under  date  of  February  14, 1891. 


DIKE  AT  FLINT  ISLAND. 


No. 


Name  and  address  of  bidder. 


William  Kirk,  Madison.  Ind 

John*  J.  Shipman,  Washington,  D.  C 

Frederick  Hartweg,  Dayton,  Ky 

Henry  C.  Jones,  Madison,  Ind 

Eigenmann  6c  Hollerback,  Rock  port,  Ind 

James  R.  Ware,  Cincinnati,  Ohio 

Richardson  &  Monroe,  Portsmouth,  Ohio 
I.  V.  Hoag,  jr.,  Pittsburg,  Pa 


Piles, 
each. 


$1.75 
1.75 
2.25 
2.00 
2.10 
2.25 
2.90 
2.50 


Brush, 
cord. 


$0.80 
.80 
.95 
.94 
.90 
.90 
1.50 
2.00 


Riprap 
stone, 

per 
cubic 
yard. 


$0.85 
.89 
.84 
.90 
.95 
.98 
.55 
1.20 


Total. 


$25,079.90 
25,869.90 
26.984.44 
28,029.82 
28,322.70 
29,170,20 
31,854.50 
41,381.00 


Contract  awarded  to  William  Kirk  and  executed  under  date  of  February  14,  1891. 


Abstract  of  proposals  for  towboatfor  service  with  Ohio  River  dredges,  opened  September  9, 

1S00. 


No. 


Name  and  address  of  bidder. 


Steamboat. 


Price 
per  day. 


J.  P.  Capehart,  Syracuse,  Oh  io 

Val.  P.  Collins,  Cincinnati,  Ohio 

Yarian  Transportation  Company,  Let  art,  W.  Va 

Tide  Coal  Company,  Pittsburg,  Pa r. . .     

8. D.Davis, Marietta, Ohio J. H. McConnell 

A.  Montgomery  &  Co.,  Cincinnati,  Ohio Al.  Martin 


J.M.Clark 

George  W.  Stone. 

Bob.  Ballard 

Little  Bill 


$28.50 
43.44 
44.00 
45.00 
46.00 
49.33 


Contract  awarded  to  Val.  P.  Collins  and  executed  under  date  of  September  lflt 
1890. 
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Abstract  of  proposals  for  raiting  roadbed  of  Ohio  and  Mim^tpi  Railway  to  height  of 

levee  at  Lawrcnccburg,  Ind. 


No. 


Bidder. 


1  <  Ohio  and  Mississippi  Rwy.  Co. 


Earth  fill- 
ing  per  cu- 
bic yard. 


10.40 


Total. 


$8,611.95 


Contract  awarded  to  Ohio  and  Mississippi  Railway  Company,  and  executed  under 
date  of  January  9,  1891. 


Abstract  of  proposals  for  the  construction  of  ttoo  damp  scows  for  use  with  Ohio  River 
dredges,  opened  March  9,  1891. 


No. 


Name  and  address  of  bidder. 


Prioeper 
scow. 


Total. 


S.  W.  Coflin  &  Son,  Cincinnati,  Ohio 

David  K.  Sprinkle,  Cincinnati,  Ohio 

M.  A.  Sweeney  &  Bro.,  Jeffersonville,  Ind. 


$3,587.00 
4,145.00 
5,300.00 


$7,074.00 
8.290.00 
10,000.(10 


Contract  awarded  to  S.  W.  Coflin  &  Sou,  and  executed  under  date  of  April  14) 
185)1. 


Abstract  of  proposals  for  extending  embankment  on  south  side  of  Great  Miami  Ricer, 

opened  June  1,  1S91. 


No.| 


Name  and  address  of  bidder. 


1  '  John  Johnson,  Crawfordsville,  Ind 

2  '  Guthrie  Brothers,  Plymouth,  Ohio 

3  •  John  W.  Scott  6c  Co.,  Aurora,  Ind 

4  !  George  W.  Murdock  &  Co.,  Aurora,  Ind 

5  J.  J.Bumaay,  Fostoria,  Ohio 

6  Annie,  Lowe  &  McElfresh,  Lawrenceburg,  Ind  . 

7  John  J.  Shipnian,  Cincinnati,  Ohio 

8  William  Z.  Fartello,  "Wash ington,  D.  C 

9  B.  D.  Barton,  Cincinnati,  Ohio 

10    John  M.  Bolan,  Cincinnati,  Ohio 


|  Price  per 
I  cubic  yard. 

Cents. 


Total. 


n\ 

$7, 310. 00 

22A 

7, 616.  00 

23 

7,820.00 

26 

8,840.00 

284 

9, 690. 00 

ao 

10, 200. 00 

33* 

11,333.33 

3ft 

11, 900, 00 

41 

13, 940. 00 

45 

15,300.00 

Contract  awarded  to  John  Johnson,  and  executed  under  date  of  June  10,  1891. 


Abstract  of  proposals  for  delivering  earth  on  embankment  at  Shawneeiown,  III. 


No. 


Bidder. 


Ohio  and  Mississippi  Rwy.  Co. 


Earth  fill- 
ing per  cu- 
bic yard. 


iug  per  cu-      Total. 
"»ic 


$0. 2.">     $2, 862. 50 


Contract  awarded  to  Ohio  and  Mississippi  Railway  Company,  and  executed  nnder 
date  of  January  19,  1891. 
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Abstract  of  proposals  for  constructing  ice  piers  in  the  Ohio  River,  opened  May  15, 1891. 
ICE  PIER  AT  PORTSMOUTH,  OHIO. 


No. 


Name  and  address  of  bidder. 


Oak  |  Riprap 
timber  ;  atone  per 
per  M.   \  cubic  yard. 


Drift 

bolts  per 

pound. 


Mooring 
rings  l 
ponnc 


ringa  per 
in. 


TotaL 


Jas.  R.  Ware,  Cincinnati,  Ohio $19. 50 

John  J.  Shipman,  Riverside,  Ohio 19. 00 

Henry  C.  Jones,  Madison.  Ind 24.  IK) 

Richardson  &  Monroe,  Portsmouth,  Ohio.  25.  00 


$0.  80  , 

i:Si 

1.15  | 

I 


|     Cent*.  Cent*. 


9  $3, 747. 09 

8  i  3,754.45 

5  4,908.85 

7  ,  4,966.12 


Contract  awarded  to  Jas.  R.  Ware,  and  executed  under  date  of  May  23,  1891. 


ICE  PIER  AT  RIPLEY,  OHIO. 


No.! 


Name  and  address  of  bidder. 


I      Oak       J!,?™,1! ,'     Drift       Mooring 

;    timlar,  |      "k:1'      bolts,  per  rings, per'    Total. 


per  M.  i      y^\i         pound,  j    pound. 


1  I  Jas.  R.  Ware,  Cincinnati.  Ohio $19.  .V) 

2  '  John  J.  Shipman,  Riverside,  Ohio. ;        21. 00 

5     John  Taylor,  jr.,  Higgins]>ort,  Ohio 24. 00  ; 

4  |  Richardsnn  &  Monroe,  Portsmouth,  Ohio 24.00  ' 

3  .  Henry  C.  Jones,  Madison,  Ind 25. 00  . 


90.74 
.05 
.80 
1.10 
1.15 


Cents.    I 

Cents 

7  : 

9 

$4,289.62 

4  i 

8 

4.  661. 16 

1               5  - 

8 

4.713.90 

*} 

6 

5.  278. 03 

i         5| 

5 

5,  499. 10 

Contract  awarded  to  Jas.  R.  Ware,  and  executed  under  date  of  May  23, 1891. 


ICE  PIER  AT  KERR  RUN. 


Vo. 


Runic  and  address  of  bidder. 


<>J,k  J^iKTSV  1)r'lt  Mooring' 
timber  ""j^T  bolts  per  rings  per 
per  M.   j     -gjj     ■    pound,    i    pound.   ' 


Total. 


1  i 


James  R.  Ware,  Cincinnati,  Ohio $19. 50  | 

John  Pepple,  Gallipolis,  Ohio •        23. 00  ; 

Richardson  &.  Monroe,  Portsmouth,  Ohio j       24. 00  J 

R.J.  Malone,  Pomeroy ,  Ohio ;       30. 00 


Cents. 

Cents. 

•0.85, 

7 

9 

$4. 520. 78 

1.10 

5 

8 

5. 258. 70 

1.10  ! 

4* 

6 

5,' 278. 03 

.99  ! 

3 

3* 

5, 488. 16 

Contract  awarded  to  James  R.  Ware,  and  executed  under  date  of  May  23,  1891. 


Abstract  of  proposals  for  furnishing  steamboat  for  service  as  dmlge-hoat  huder,  opetud 

June  0,  J  S01. 


No. 


Name  and  address  of  bidder. 


Steamboat. 


J.  W.  Clark  . 
Rob  Connell  . 


I 

"  i 

1  j  J.  P.  Cam-hart.  Syracuse,  Ohio 

2  Hilling  Bros.,  Pittsburg,  Pa j>u»  timiif 

3  S.  I).  Davis.  Marietta,  Ohio J.  H.  McComull. 

4  Steamer  Delta  and  owners,  Pittsburg,  Pa '  Delta 

Tide  Coal  Company,  Pittsburg.  Pa j  Little  Bill 

A .  Montgomery  &Co.,  Cincinnati,  Ohio '  Al.  Martin 


Price 
per  day. 

$37.00 
41.50 
43.00 
44.50 
45.00 
54. 74 


Contract  awarded  to  S.  D.  Davis,  and  executed  under  date  of  June  19,  1891. 
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Abstract  of  contract*  for  improving  Ohio  River,  in  force  during  tike  fiscal  year  ending 

June  30x  1891. 


Contractor. 


.Toainh  T.  Hart 

Jolm  C.  Graham 

Kichardson  &  Monroe 

John  J.  Shipnmn 

Do 

Do 

Do 

William  Kirk 

Do 

Do 

Do 

LV.HongJr 

John  F.  King 

John  J.  Shiptuan 

Val.  P.  CoIIIuh 

S.  D.Davis 

Ohio  and  Mississippi  Ky.  Co 

John  Johnson 

S.  W.  Cotlin  <fc  Hon 

Ohio  and  Mississippi  Ity.  Co 
James  R.  Ware 

Do 

Do 


Work  of  improvement. 


Dam  at  head  of  Marietta  Island 

Dike  at  foot  of  Marietta  Island 

Dam  at  head  of  Blennerhassett  Island 

Dike  at  Eight-mile  Island 

Dike  at  Bonanza  Bar . 


Date. 


...i.. 


Dike  at  Cullom  Hippie  . 

Dike  at  lower  bar,  Rising  Sun,  Ind. 


Feb.     9, 1889 
Feb.   14,1891 
do 


To  expire. 


Doc.  31, 1889* 
Dec  31,1891 
Do. 


Substructure  of  dike  at  Madison,  lnd 
Superstructure  of  dike  at  Madison,  lnd. .  .1 

Dike  at  Flint  Island 

Dike  at  Caaeyville \ 

Dike  at  Grand  Chain I 

Removing  rock  bar  at  mouth  of  Licking 

River ' 

Ice  pier  at  Portsmouth,  Ohio j 

Townoat  lor  service  with  dredges  in  1890.. 
Towboat  for  service  with  dredges  in  1891     ' 

Embankment  at  Lawreueelmrg,  lnd 

Embankment  at  Lawrenceburg,  lnd' 

Two  dump  scows  for  use  with  dredges. . 

Embankment  at  Shawneelown,  111 

Ice  pier  at  Portsmouth,  Ohio 

Ice  pier  at  Ripley,  Ohio 

Ice  pier  at  Kerr  Run,  Ohio 


Feb.     9, 1889  ,  Dec.  31, 1889 1 

....do Do.+ 

Feb.     9, 1891 1  Dec.  31, 1891 

...do Do. 

Feb.    9, 1889  I  Dec.  31, 1889t 
Feb.  14, 1891    Dec.  31, 1891 

....do Do. 

Feb.  9, 1889  Dec.  31, 1889* 
Dec.  1,1884  Dec.  l,1885t 


July  12, 
Sept.  16, 
Sept.  19, 
June  19, 
Jan.  9, 
June  10, 
Apr,  14, 
Jan.  19, 
May  23, 
....do.. 
....do.  . 


1889  i  Dec.  31, 

1889  Do.* 

1890  Dec.  31, 1890j| 

1891  I  Dec.  31, 1891 
1891 1  July  29. 1891 1| 
1891  :  Dec.  1, 1891 
1891  Junel0,18911T 

June  30, 1891|| 
Dec.  31, 1891 

Do. 

Do. 


1891 
1891 


*  Extended  to  December  31,  1890,  and  completed. 

t  Extended  to  December  31,  1891. 

|Exteuded  to  December  31,  1891,  and  completed. 


§  Contract  abandoned. 

jj  Completed. 

1i  Extended  to  June  30,  1891,  and  completed. 


COMMERCIAL  STATISTICS. 

In  preparing  the  following  statistics  it  has  been  thought  best  to  follow  the  calen- 
dar instead  of  the  fiscal  year,  as  it  is  impracticable  to  gather  statistics  in  the  limited 
period  available  after  the  close  of  the  fiscal  year,  and  the  calendar  year  is  in  gen- 
eral use  among  statisticians.  In  carrying  out  this  system  it  has  been  necessary, 
whore  the  commercial  movement  of  several  years  is  compared,  to  recompile  on  the 
new  basis  several  tables  that  have  heretofore  accompanied  this  report.  This#  will 
account  for  any  apparent  discrepancies. 

Coal  shipments  from  Pittsburg. 

[Furnished  by  Capt.  Wm.  Evans.] 


u 

yo  Cincii 

Coal 
barges. 

360 
260 
219 
284 
172 
131 

tnati. 

To  Louisville. 

Mouths. 

Trips. 

26 
21 
21 
24 
22 
12 

Coal 
boats. 

10 
7 
25 
27 
18 
11 

Fuel 
nats. 

Tons. 

Trips. 

33 
36 
49 
35 
26 
13 

Coal 
boats. 

129 
183 
185 
150 
47 
19 

Coal 
barges. 

284 
244 
378 
237 
337 
128 

Fuel 
flats. 

30 
19 
13 
33 

7 
17 

Tons. 

1890. 

12 
1 
3 
1 
15 
32 

.174, 463 
149, 377 
126, 477 
151.954 
139, 207 
71,  702 

264, 647 

294,219 

Msurh 

371,  755 

April 

265, 282 

Mav 

172. 066 

82,  228 

14 
14 
17 
22 
17 

12 

172 
141 
187 
232 
217 

8 
1 

"io* 

83, 572 
86,  855 
101, 153 
134.  218 
105,  663 

13 
11 
18 
25 
19 

13 
45 
45 
70 
91 

140 
90 
164 
242 
144 

15 
12 
16 
7 
19 

81,988 

86, 978 

October 

123, 893 

182, 876 

169,  784 

Total 

210 

151 

2,  381 

83 

1, 324, 641 

278 

983 

2,388 

188 

2. 095, 716 

j 

3, 420, 357 

1 1"" 1""""! """ 

1 

. 
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Comparatire  table  showing  coal  shipmntl*   from   Pitlnburg  during  the  sewn  year*  ending 

Dvvvmbvr .//,  1S0U. 


Year. 

1 
To  Cincinnati. 

i 

To  Louisville. 

Total. 

1884 

1885 

1886 

1 

i          Tons. 

'               946,124 

!            1,733,104 

1, 2«2, 702 

Tom. 
1,160,292 
1,114,008 
2, 220, 530 
1,367,012 
2,223,494 
1,439,747 
2,095,716 

Tons. 
2, 106, 416 
2, 847, 112 
3,483,232 

18^7 

788, 090 

2, 155,  702 

1888 

!            1,950,882 

4,  174, 376 

1889 

1890  . . .  . 

i            1,149,892 

1,324,641 

2,589,639 
3, 420, 357 

1 

Commerce  passing  the  Davis  Island  Dam  in  1890. 


Ascending.                     |                      Descending. 

i             * 

Total 
freight. 

Vessels. 

Through 
lock. 

Freight 

Through 
pass. 

wt,aS«h 

Freight 

Through 
pass. 

Freight 

Packets 

No. 
19 

Tons. 
2,065 

No. 

643 

7 

1,828 

88 

522 

4,346 

1,669 

9 

112 

Tons. 

66,096 

350 

No. 

20 

Tom. 
2,335 

No. 
659 

Tons. 
63,604 

Tons. 
134, 100 
350 

82 

BA 

"  950 " 

6,384 

16,492 

28,272 

230 

364 

1,829 
91 

Mortal  hprgM) .  _ 

1                1 

7 

1              31 

i            186 

240                    8 

86.450 

87,400 

Coal  boats 

Coal  barges  . . . 

Coal  flats 

Hafts 

7 
159 
114 

1 
8 

220 

1,330   1,212,960 

5,096  '1,711,072 

2,259  1    343,368 

91  1        2,755 

114  |        3, 296 

1,219,344 

2,727,564 

371,640 

3,270 

Miscellaneous . 

2,900 

13 

6.780 

Total 

390 

2,310 

9,224 

69,586 

364 

55,047 

11,469  14,423,505 

4,550,448 

-  It  will  be  noticed  that  the  record  at  the  Davis  Island  Dam  gives  a  larger  tonnage 
of  coal  than  appears  in  the  statement  prepared  by  Captain  Evans.  It  is  possible 
that  some  shipments  escaped  the  notice  of  the  latter,  as  it  i6  almost  impossible  to  se- 
cure perfect  accuracy. 

I  am  indebted  to  the  courtesy  of  Col.  Sidney  D.  Maxwell,  superintendent  of  the 
Cincinnati  Chamber  of  Commerce,  for  the  following  complete  tables  of  the  receipts 
and  shipments  by  river  at  Cincinnati,  in  which,  however,  all  the  quantities  have 
been  transformed  into  tons  by  nsing  average  weights. 

River  commerce  of  Cincinnati  for  the  year  ending  August  SI,  1890. 


Articles. 


Receipts. 


Tom. 


Alcohol 

Ale  and  beer . . 

Apples 

gagging 

Barley 

Beans [ 

Beef ! 

Boots  and  shoes . . . ' 
Bran  and  middlings 

Broom** 

Broom  corn I 

Butter 

Candles 

Castings '■ 

Cattle 

Cement ! 

Chairs 

Clieeno 

Cider  

Cofl'ce 

Cooperage ' 

Corn | 

Corn  meal 

Cotton,  bales I      10,734 

Crockery i 


Ship- 
ments. 


Tom. 
73 
1,169 


3,219  I 
G,;,91 


i.<;:n  , 


Total. 


Tom. 
73 
1, 


326 

4,994 

19 

19 

48 

48 

102 

102 

11 

11 

365 

365 

822 

822 

53 

53 

5 

5 

5 

5 

56 

56 

1,795 

1,795 

344 

8,563 

2.217 

8,808 

113 

113 

80 

80 

363 

363 

182 

182 

1,400 

1,400 

1,140 

2,833 

1,018 

1,048 

557 

17,291 

525 

525 

Articles. 


Eggs 

Feathers 

Fish 

Floor 

Fruit: 

Dried 

Green 

Furniture 

Glass,  window. 

.  Glassware  

Grease 

Hardware 

Hav 

I  Hides 

Hogg 

Hog  products... 

Hops 

Horses 

Iron  and  steel  . . 
Iron : 

Pig 

Scrap 

Load: 

Pig- 

Whil 


Receipts. 


Tons. 
847 


841 


4,76 


4,427 


6, 400 


13,  197 
2,304 


(lite 


Ship- 
ments. 


Tons. 

16 

3 

641 

4,125 


25 

944 

186 

3,173 

196 

2,319 

488 

128 

55 

2,641 

16 

652 

10, 170 

6,732 

4 

13 
374 


'Total. 


Tons. 


3 
641 


25 

944 

186 

7,933 

196 

2,319 

4,915 

128 

6,455 

2,641 

16 

652 

23,367 

9,096 
4 

13 
374 
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Articles. 


Leather 

Lemons 

Lime 

Malt 

Manufactures  . . 

Merchandise 

Molasses 

Nails 

Oats 

Oil 

Onions 

Oranges 

Peanuts 

Petroleum 

Potatoes 

Kice 

Hope  and  twine  • 

Rosin 

Rye 

Salt 


River  commerce  of  Cincinnati  for  the  year  ending  August .'»/ ',  1S0O — Continued. 
Receipts,    ^jj£         Total.  Articles.  |  Receipts, 


Tom. 


.\  20,000 
J  3,630 
J       33,001 


1,082 


4,  587 
1,180 
5,993 


26,320 


Tons. 
82 
64 
800 

:«2 

272 

30,086 

2,000 

19,918 

324 

1,439 

47 

154 

443 

1,460 

837 

110 

277 

41 

67 

14,606 


Tons. 

82 

64 

800 

352 

272 

50,086 

5,630 

53,909 

324 

2,521 

47 

154 

5,030 

2,649 

6,830 

110 

277 

41 

67 

40,926 


1,194 


561 


Tons. 
Soed,   clover  and  ' 

timothy ) 

Sheep j 

Shot I. 

Soap • 

Spices i 

Starch 

Sugar , 

Tallow : 

Tea ' 

Tobacco j 

Turpentine 

Vegetables j 

Vinegar > 

"Wheat :        3,883 

Whisky |        9,167 

Wines  and  liquors. 

Wool , 


17,541 


Total ;    194,882 


Ship- 
ments. 


Tons. 

587 

52 

351 

539 

14 

4:54 

2. 173 

5 

8 

2,618 

19 

266 

1,034 

1, 308 

6,010 

125 

76 


134,829 


Total. 


Tons. 

587 

1,246 

351 

539 

14 

434 

2,737 

5 

8 

20,159 

19 

266 

•  1,034 

5, 191 

15, 177 

125 

76 


329,711 


The  following  tables,  compiled  from  Colonel  Maxwell's  annual  report,  furnish 
additional  information  concerning  the  river  commerce  bf  Cincinnati : 


Anivals  and  departures  of  steamboats 

at  the  port  of  Cincinnati, 

1884-'85. 

1885-'86. 

1886-'87. 

1887 

-'88. 

1888-'89. 

1889-'90. 

Ports. 

Arri. 
vals. 

Depar- 
tures. 

Arri- 
vals. 

Depar- 
tures. 

Arri- 
vals. 

Depar- 
tures. 

Arri- 
vals. 

Depar- 
tures. 

37 

153 

1,385 

Arri- 
vals. 

Depar- 
tures. 

Arri- 
vals. 

Depar- 
tures. 

New  Orleans. 
Pittsburg.... 
Other  ports . . 

49 

83 

2,005 

55 

87 
1,996 

■63 

103 

2,323 

66 

103 

2,314 

34 

69 

2,169 

38 

70 

2,173 

35 

156 

1,389 

51 

237 

2,233 

51          38 

237         197 

2, 234  !  2, 022 

37 

194 

2, 021 

Total.. 

2,137 

2,138 

2,489 

2,483 

2,272  !  2,281  j  1,580 

1,575 

2,521 

2, 522  j  2, 257 

2, 252 

Steamboats  landing  at  Cincinnati. 


Year. 

No;    ' 

205  1 
196  | 
168 

Tonnage. 

65, 261 
63,998 
53,616 

• 

Year. 

1884-85 ! 

1887-88 

1885-'86 

1888-'89 

1886-'87 

1889-'90 

No.    Tonnage. 


151 
152 
144 


50, 612 
52, 192 
51. 587 


Schedule  of  rates  on  flour  per  barrel  by  rail  and  river  from  Cincinnati  for  6  years  ending 

August  SI,  1800.    ' 


1885. 

1886. 

1887. 

By  rail. 

By  river. 

Cents. 
20 
15 
39  to  48 

By  rait. 

By  river. 

By  rail. 

By  river. 

Pittsburg 

CenU. 
22  to  26 
15 
44  to  56 

Cents. 
26  to  31 
15 
44 

Cents. 
15  to  20 
15 
35  to  39 

Cents. 
24  to  31 
15 
44  to  49 

Cents. 
15 

15 

35 

1888. 

1889. 

1890. 

By  rail. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

Pittsburg 

Cents. 
22  to  24 

Cents. 

15 

Cents. 
23 
15 
54 

Cents. 
15 
15 
35 

Cents.    1     Cents. 

23  to  24  I               15 

15  1             15 

15  1               15 

New  Orleans  ...* 

40  to  49 

35 

49  to  54  1               35 

I  am  indebted  to  Maj.  fJ.  J.  Lydeckcr,  Corps  of  Engineers,  for  a  statement  of  the 
commerce  passing  the  Falls  of  the  Ohio  during  1890.  It  is  included  in  the  following 
table: 
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Comparative  statement  of  commerce  passing  the  Falls  of  ike  Ohio  River  by  canal  and  by 

river. 


Year. 


1882 
1883. 
1884. 
1885 
1886 
1887 
1888 
1889 
1890 


Canal.  Open  river. 

Vessels.      Tons.      j  Vessels.       Tons. 


3,988 
5, 231 
3,485 
5,678 
4,964 
4,069 
6,963 
5,534 
4,386 


935,628 
1, 349, 115 

785, 192 
1, 443, 181 
1, 240, 112 

867,807 
1, 915, 365 
1,404,573 

998,062 


2,305 
1.484 
1,548 
822 
1,796 
2,297 
2,252 
1,984 
3,828 


668,866 
483,281 
484,124 
262,862 
577, 547 
204,518 
162,305 
957,829 
717, 158 


Total. 


Vessels.      Tons. 


6,293 
6,715 
5,033 
6,500 
6.760 
6,366 
9,215 
7,518 
8,214 


1,604,494 
1,832,396 
1,269,316 
1,706,043 
1,817,650 
2,072,325 
3,077,670 
2,362,402 
2,715,220 


Iii  addition  to  the  foregoing  statements  of  the  commerce  at  special  localities,  efforts 
have  oeen  made,  by  direct  communication  with  transportation  companies,  to  obtain  a 
statement  of  the  general  commerce  of  the  river.  The  results  are  embodied  in  the 
following  table : 

Commerce  of  Ohio  River  in  1890. 


Shippers. 


Between  what  points  on  the  ,  ^"ftJE? '  T7v„;„i.f 
Ohio  River.  '  0°££°  ,  FreJ««t' 


Number  of 
passengers. 


Coal  shipment  from  Pittsburg  * 

Tennessee  River  Navigation  Co 

John  Barrett  &  Sun  t 

Huntington  and  St.  Louis  Towboat  Cot 

A. Montgomery  &  Cot 

Steamboat  Matt  F.  Allen 

Steamboat  Ren  Hur 

Steamboat  H.  K.  Bedford 

Steamboat  Louise 

Pittsburgh  and  Cincinnati  Packet  Line 

Steamboat  Bob  Ballard 

Cincinnati  and  Pomeroy  Packet  Cot. . . 
Pomeroy,  Cincinnati    and    Louisville 
Barge  Line. 

Cole  and  Collins 

Ella  Layman  Towboat  Co 


Campbell  Creek  Coal  Co  . 

Armstrong  Bros 

Kanawha  River  packets . 
The  Marmet  Co 


CoUler.  Budd  &  Co 

Steamboat  B.  T.  Enos 

Steamboat  Mink  No.  2 

Henry  Spillie  &  Son 

Buena  Vista  Freestone  Co 

Cincinnati  Sand  and  Gravel  Co 

John  Trapp 

Tacoma  Packet  Co 

J.  M.Blair  Brick  Co 

R.  H.  Fleming 

Steamboat  Levi  J.  Workum 

U.S.  Mail  Line  Co 

Steamboat  New  South 

Memphis  and  Cincinnati  Packet  Co 

Southern  Transportation  Line 

Louisville  and  Evansville  Mail  Line  Co.§ 

W.  C.  Hard  wick 

Steamboat  Frank  Stein 

Nashville  and  Evansville  Packet  Co  . . . 

Evansville  and  Paducah  Packet  Co 

Evansville  and  Tennessee  River  Pack- 
et Co. 

Steamboat  J.  C.  Kerr 

Steamboat  Gus  Fowler 

St.  Louis  and  Tennessee  River  Packet 
Co. 

Steamboat  New  South 


Total. 


Pittsburg  and  Cairo 

...do 

...do 

...do 

...do  

Pittsburg  and  Parkersburg . 

...do 

...do 

Pi ttsburg  and  Point  Pleasan t 
Pittsburg  and  Cincinnati . . . 
Marietta  and  Middleport  . . . 

Pomeroy  and  Cincinnati 

Pomeroy  and  Lonisvillo 


Pomeroy  and  Cairo 

Point  Pleasant  and  Cincin- 
nati. 
...do 

---do , 

do 

Point  Pleasant  and  Louis- 
ville. 

Point  Pleasant  and  Paducah. 

Gallipolis  and  Portsmouth.. 

Ashland  and  Cincinnati 

Portsmouth  and  Cincinnati. 

Buena  Vista  and  Cincinnati. 

Ripley  and  Cincinnati 

do 

Chilo  and  Cincinnati 

Blairsville  and  Cincinnati  . . 

Cincinnati  and  vicinity 

Cincinnati  and  Petersburg. . 

Cincinnati  and  Louisville. . . 
....do 

Cincinnati  and  Cairo 

....do 

Louisville  and  Evansville. . . 

Louisville  and  Cairo 

Cannelton  and  Evansville . . 

Evansville  and  Paducah 

....do 

....do 


Miles. 
965 
905 
965 
965 
965 
183 
183 
183 
263 
467 
79 
219 
351 


I 


203 
203 
203 
336 

657 
86 
147 
113 
96 
53 
53 
36 
17 


Golcondaand  Paducah. 

Paducah  and  Cairo 

...do 


.do. 


25 
132 
132 
499 
499 
185 
367 

67 
137 
137 
137 

30 
45 
45 

45 


Tons. 

3, 420, 357 

37, 307 

410, 195 

157, 802 

13, 037 

10,200 

9,418 

5,500 

26.000 

132. 641 

3,080 

193, 158 

381.500 

355, 785 
327,300 

156.060 
97,500 
16,407 

113,491 

100.000 
26.000 
20. 000 
10,000 
24,000 
15.750 
8,937 
16,764 
50,000 
16,749 
7,398 

153,545 


95.334 
86, 617 
99,411 

5,000 
10, 000 
14,789 
30, 980 
40.000 

20,000 
35,000 
18, 515 

25,000 


6, 802,^27 


*Coal  is  stopped  at  intermediate  point*. 

t  General  towing. 

I  Regular  boat  to  Portsmouth  aud  one  to  Maysville. 

§One  boat  to  Leavenworth,  Ind. 


Occasional  boat  to  Pittsburg. 


3.600 
9.000 
2.500 
9,500 

40,899 
2.600 

54, 720 


8,618 


9,000 


28,636 


959 

100,946 

8,000 

14,633 

6,262 

40,470 


15,000 

950 

30, 198 

4,000 

2,600 

J5,000 

1,  532 

7,000 


416,1 
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It  should  be  added  that  there  is  quite  a  large  amount  of  short  trade  commerce,  of 
which  statistics  could  not  be  procured;  it  is  believed,  however,  that  with  additional 
experience  greater  success  may  be  obtained  in  the  future. 


G  G  2. 

OPERATING  SNAG  BOATS  ON  OHIO  RIVER. 

The  river  and  harbor  act  of  September  19, 1890,  contained  the  follow- 
ing item: 

Sec.  13.  That  for  the  purpose  of  securing  the  uninterrupted  work  of  operating 
snag  boats  on  the  Ohio  River  and  removing  snags,  wrecks,  and  other  obstructions  iu 
said  river,  the  Secretary  of  War,  upon  the  application  of  the  Chief  of  Engineers, 
is  hereby  authorized  to  draw  his  warrant  or  requisition  from  time  to  time  upon  the 
Secretary  of  the  Treasury  for  such  sums  as  may  be  necessary  to  do  such  work,  not 
to  exceed  in  the  aggregate  for  each  year  the  sum  of  twenty-five  thousand  dollars : 
Provided,  however.  That  an  itemized  statement  of  said  expenses  shall  accompany  the 
Annual  Report  of  the  Chief  of  Engineers. 

In  submitting  the  annual  report  of  the  Ohio  Biver  snag  boat  E.  A. 
Woodruff,  it  has  been  deemed  best  to  continue  the  practice  of  reporting 
the  operations  of  the  boat  by  calendar  years,  as  by  this  means  thereport 
of  each  season's  work  is  presented  by  itself,  while  if  the  report  is  made 
for  the  fiscal  year  it  must  necessarily  include  parts  of  two  seasons' 
work,  which  is  less  satisfactory.  It  is  evidently  necessary,  however,  in 
view  of  the  limit  to  annual  expenditures,  to  report  the  latter  by  fiscal 
years.  The  present  report  of  operations  is  for  the  calendar  year  1890, 
and  the  report  of  expenditures  covers  the  period  from  September  19, 
.1890,  the  date  of  the  river  and  harbor  act,  to  the  end  of  the  fiscal  year. 

After  undergoing  her  annual  repairs  at  Cincinnati,  the  United  States 
snag  boat  E.  A.  Woodruffbegsm  her  season's  work  on  the  Ohio  Eiver  on 
the  13th  or  September;  she  ascended  the  river  as  far  as  Pittsburg,  and 
then  worked  her  way  downstream  to  Cairo,  arriving  at  that  place  on 
October  27.  Returning,  she  worked  up  as  far  as  Long  Run,  209  miles 
below  Pittsburg.  As  the  river  was  rising  and  too  high  for  successful 
snagging  and  wrecking,  the  boat  was  again  headed  downstream,  and 
arrived  at  Cincinnati  November  20. 

The  Woodruff  was  then  ordered  into  winter  quarters  at  the  mouth  of 
the  Kentucky  River,  where  she  went  out  of  commission  on  the  24th  of 
November. 

During  the  short  working  season,  which  was  a  very  unfavorable  one 
on  account  of  high  water,  the  Woodruff  removed  204  snags,  3  steam- 
boat wrecks,  11  coal  boats  and  barges,  2  flats,  and  1  wharf-boat  hull. 

The  total  distance  traveled  during  the  season  was  2,641  miles. 

Among  the  most  dangerous  obstructions  removed  may  be  mentioned 
the  hull  of  the  steamer  Wm.  Bonner,  from  above  Burlington  Bar,  one 
wheel  of  same  boat  from  Burlington  Bar,  and  a  coal  barge  from  De  Witt 
Bar.  The  largest  snags  removed  were  one  at  Hartford  City,  weighing 
158  tons,  one  at  Cabell  Landing,  weighing  433  tons,  and  one  at  Three- 
Mile  Island,  weighing  161  tons. 
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Detailed  statement  of  expenditures  for  removal  of  snags  and  wrecks. 
EXPENSES  OF  U.  S.  SNAG  BOAT  E.  A.  WOOD11UFF. 


Month. 


September . 

October 

November . 
December. . 
January  . . . 
February . . 

March 

April 

May 

June 

Total 

May,  189 1.. 


Pay  of 
crew. 


$796.50 

2,002.42 

1,711.07 

402.80 

400.00 

400.00 

531.25 

400.00 

781. 32 

1,067.95 


Subsist- 
ence. 


Miscella- 
Fael.       ueons 
supplies. 


$227.44   $116.00 


500.67 
400.21 
29.62 
21.42 
16.82 
54.91 


359. 33 
362.53 


$17.49 
51.17 
12.14 


Tools 
and  im- 
plements 


$7.50 


36.00  " 


12.00 


5.30 
46.70  I 


$61.66 
37.97 

40.80 


3.99 
450.33 


$0.60 
2.50 


2.50 
15.00 
15.50 
15.00 


9,096.31     1,257.09     885.86        132.86  1        30.88     594.75  51.10 

Outride  expenditure*. 

1  drag  hook 25.50 

Repairing  anchor 10. 10 

Hire  of  steamboat  to  remove  wrecks 180. 00 


Total  expenditures  for  removal  of  snags  and  wrecks . 


Total. 


$1,220.59 

2,961.54 

2,529.25 

432.42 

421.42 

416.83 

624.66 

415.00 

809.11 

2,192.04 


12,048.85 


215.60 


12, 264. 45 


GG3.       . 

OPERATING  AND  CARE  OF  DAVIS  ISLAND  DAM,  OHIO  RIVER. 

This  dam  has  remained  under  the  local  charge  of  Mr.  William  Martin, 
C.  E.,  and  as  usual  his  services  have  been  extremely  valuable. 

At  the  close  of  the  last  fiscal  year  the  dam  was  down  and  the  repairs 
of  the  lower  lock  gate  had  not  been  quite  completed.  These  were  fin- 
ished by  the  13th  of  July,  and  on  the  14th  the  dam  was  raised.  The 
maneuvers  during  the  year  were  as  follows: 

Raised  dam  July  14. 
Lowered  dam  August  27, 
Raised  dam  September  3. 
Lowered  dam  September  7. 

And  thereafter  the  dam  continued  down  until  after  the  subsidence  of 
the  spring  floods. 

Raised  dam  May  8. 
Lowered  dam  June  7. 
Raised  dam  June  16. 
Lowered  dam  June  19. 
Raised  dam  June  30. 

And  at  the  end  of  the  fiscal  year  the  dam  was  up. 

The  year  just  passed  resembled  the  previous  one  in  being  remarkably 
wet,  and  the  services  of  the  dam  were  seldom  needed. 

On  the  16th  of  July  the  bear-trap  gates  were  seriously  damaged  by  a 
si  ngular  accident.  A  quantity  of  hay,  thrown  into  the  river  from  a  burn- 
ing stable  in  Pittsburg,  floated  down  to  the  dam  and  was  drawn  into 
the  filling  culverts  of  the  bear  trap,  cutting  off  the  supply  of  water  and 
causing  the  gates  to  fall,  thereby  lowering  the  pool.  As  soon  as  possi- 
ble the  valves  were  cleared,  and  efforts  were  made  to  raise  the  gates. 
Owing,  as  was  subsequently  ascertained,  to  the  lightness  of  the  track 
plates  on  which  ran  the  rollers  of  the  lower  leaf,  these  plates  sank  into  the 
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\tfood,  And  brought  the  sharp  edge  of  the  lower  leaf  in  contact  with  the 
tinder  surface  of  the  upper  leaf,  creating  so  much  friction  that  the  gates 
refused  to  rise.  After  spending  several  hours  in  fruitless  efforts,  the  force 
of  workmen  left  the  bear  trap  and  went  over  to  the  lock ;  while  they  were 
absent  the  gates  rose  with  such  force  as  to  break  the  safety  chains  and 
the  upper  beam  of  the  lower  gate,  forcing  this  gate  past  the  upper  gate, 
and  locking  the  two  together.  As  the  gates  remained  standing,  the 
level  of  the  pool  was  not  affected,  and  the  maneuvers  of  the  dam  went 
on  as  usual.  Owing  to  continued  high  water  it  was  impossible  to  finish 
the  repair  of  the  gates  until  May  6;  at  the  close  of  the  fiscal  year  they 
were  in  better  order  than  ever,  and  with  the  experience  acquired  it  is 
believed  that  no  other  accident  is  probable. 

The  necessity  of  passing  off  a  large  quantity  of  water  through  the  weirs, 
on  account  of  a  number  of  small  rises  that  were  not  high  enough  to  cause 
the  lowering  of  the  whole  dam,  caused  such  a  dangerous  scour  of  the 
gravel  bottom,  although  well  covered  with  stone,  that  additional  meas- 
ures of  protection  were  required.  It  was  found  that  stone  alone  would 
not  answer  the  purpose,  and  it  became  necessary  to  use  piling  and 
sunken  barges  as  additional  protection.  The  bottom  is  now  believed,  to 
be  safe. 

As  much  trouble  had  been  caused  by  ice  and  drift  making  their  way 
into  the  inner  end  of  the  gate  recesses,  the  lock  force  was  employed  while 
the  dam  was  down  in  making  a  cut  through  the  inner  end  of  the  lower 
gate  recess,  with  its  bottom  2  feet  below  pool  level,  so  as  to  run  off  such 
material.  The  operation  of  this  sluice  has  been  very  satisfactory,  and 
it  is  proposed  to  make  a  similar  one  at  the  upper  gate  recess. 

The  high  water  of  February  was  only  10  inches  below  the  great  flood 
of  1884.  It  caused  some  washing  near  the  abutment  of  the  dam  behind 
Davis  Island  which  has  been  repaired. 

The  remains  of  old  Pier  No.  1.  have  been  leveled  down  by  the  use  of 
dynamite,  so  that  the  present  clear  width  of  opening  between  the  bear 
trap  and  the  lock  is  719  feet. 

The  new  device  for  handling  wickets  from  below  the  dam  has  not  proved 
as  useful  as  was  expected  on  account  of  the  great  agitation  of  the  water. 
It  is  believed  that  with  the  bear  trap  to  draw  off  drift  and  ice,  and  with 
the  increased  power  on  the  service  boat,  it  will  be  possible  to  handle  the 
dam  from  above  under  all  probable  conditions. 

For  further  details  reference  is  made  to  the  annexed  report  of  Mr.  Wil- 
liam Martin,  the  resident  engineer. 

Estimate  for  fiscal  year  ending  June  SO,  1892. 

Salaries $8,100 

Water-gauge  report* 300 

Telephone 240 

Natural  gas  for  fuel 350 

Oil 50 

Rope,  oars,  and  oakum 150 

Extra  pay  of  diver 60 

Post-office  box 8 

New  service  pump 520 

Contingencies % 500 

Total., „,, 10,338 
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Mailed  statement  of  expenses  incurred  at  the  Davis  Island  Dam,  Ohio  Hirer,  during  the 
fiscal  year  ending  June  SO,  1891. 


Month. 


July 

August... 
September 
October . . . 
November 
December 
Jnnnarv  . . . 
February . , 

March 

April 

May 

June 

Total . 


Operating  expenses. 


Sal- 
aries. 


Sup- 
plies. 


Miscel- 
laneous 
expenses. 


|740.  &3  $152. 27 


678.  To 
640. 0«» 
WO.  00 
G40.00 
640. 00 
640.  oO 
640.  uO 
508.  33j 
623.  :iu| 
668.  001 
939. 00J 


54.14 
29.17 
29.16 
29.17 
29.17 
33. 82 
33. 92| 
33.82< 
48. 33 
47. 62 
37.97! 


$268. 
80. 
107. 
64. 
21. 


26. 
24. 
22. 
69. 
49. 


Maintenance  and  repairs. 


Total.!  L.W.  !*»*- 


42  $1, 

04' 

30 

80 
40< 
25j 

00! 
70l 

53l 
00 

24' 

so;  it 


161.52  9790.83'  $662. 
812.93  665.421  145. 
218.03  3,029. 
;i0,492. 


781.47 
733.96 
690. 57  . . 
697. 42  . . 
700. 82  . . 
700. 62  . . 
656.68 
093. 66 
784.86 
026,77 


Plant 


Purchase  | 
and  re-  <   Hire, 
pairs,    j 


:r 


247. 03 
652. 70 


10. 

I  1,439! 
i  715. 
17. 
99. 
155. 
135. 


8, 093. 24 1  563.  50l        784. 48^  9, 441. 28  2, 583. 01  1 6, {KM .  58! 

I  I J ' L 


Total.  > 


_L. 


Grand 
total. 


40.70$927.00  $2, 420. 56  $5,  591. 08 

40.75   124.50         976.19.1,788.12 

5. 45   180. 00     3, 433. 15  4,  214.  63 

2. 10     15. 50  ,  10, 509. 87. 11,  243.  83 

10.00;       700.57 

10. 53:      707.  95 

1.441.24;  2,142.06 

,      715.30!  1,415.92 

i        17.50;      674.18 

561.101  1.254.76 

I  1,115.65:  1,900.51 

1      300.011  1.4KL81 


7. 77 .... 

1.25 

215. 03  . 
291.45 

255. 04  . 

13.00 

862.  5 i   1 ,  2f0. 00  21 .  61 0. 13  31, 05L.  41 

1  ■     '  I 


REPORT  OF  MR.   WILLIAM   MARTIN,   ASSISTANT  ENGINEER. 
LOCK. 

At  the  close  of  the  last  fiscal  year  the  lower  lock  gate  was  undergoing  repairs, 
consisting  of  the  renewal  of  nine  axles,  with  their  wheels,  and  the  placing  of  a  ne\» 
track,  as  mentioned  in  the  last  annual  report.  The  nine  axles  removed  were  &± 
inches  in  diameter,  and  they  were  either  broken  or  bent,  the  wheels  having  a  chilled 
tread  of  2£  inches.  The  new  axles  are  6  inches  in  diameter,  having  wheels  of  6  inches 
tread. 

The  old  lower  gate  track  rail,  which  was  £  by  6  inches,  was  so  badly  broken  and 
twisted  that  it  was  removed,  and  replaced  by  a  rail  1£  by  11  inches.  The  upper 
side  of  the  gate  track  sill,  which  forms  the  gate  seat,  was  faced  with  an  iron  plate 
f  by  8  inches,  and  a  plate  i  by  6  inches  was  put  on  the  closed  side  of  the  lock  gate, 
thus  bringing  two  flat  surfaces  of  iron  into  contact  when  the  gate  is  closed,  and 
reducing  the  friction  to  a  minimum  when  opening  the  gate. 

The  superiority  of  this  modification  is  very  apparent  in  the  operation  of  the  lower 
gate,  as  tho  hydraulic  jack  in  the  river  wall,  used  for  starting  tho  gate,  is  no  longer 
necessary,  the  gate  starting  freely  without  its  aid. 

All  repairs  to  the  lock  gate  were  finished  July  11,  when  tho  cofferdam,  used  in 
making  the  repairs  to  the  gate,  was  torn  away  preparatory  to  raising  the  dam,  which 
work  was  completed,  and  the  dam  raised  by  noon  of  the  14th. 

The  operation  of  the  lock  gate,  since  the  new  wheels  and  axles  were  put  in,  has 
been  very  satisfactory. 

The  screens  placed  over  the  valve  culverts  in  the  gate  recesses,  to  keep  out  drift 
and  other  cUSbris  from  the  valves,  became  clogged,  preventing  tho  passage  of  the 
water  into  the  culverts.  The  screens  were  all  removed,  permitting  the  debris  to 
pass  through  the  culverts  and  discharge  below  the  lock.  No  stoppage  of  the  valves 
has  occurred  as  a  result  of  removing  the  screens,  except  in  one  valve;  the  operating 
machinery  of  this  valve  was  detached,  permitting  the  use  of  the  others  until  the 
stoppage  was  cleared. 

One  of  the  annoyances  in  the  operation  of  a  lock  gate  which  rolls  on  a  straight 
track  into  a  recess*  inland  has  been  the  accumulation  of  driftwood  in  the  rear  of  the 
gate,  preventing  its  being  opened  the  full  width  of  the  lock.  The  drift  is  drawn  into 
the  recess  by  the  suction  caused  by  the  opening  of  the  valves.  At  the  lower  gate 
this  has  been  overcome  by  cutting  a  chute  through  the  lower  wall  of  the  recess,  dis- 
charging below  the  lock  all  drift  which  enters  the  recess. 

The  chains  for  both  the  upper  and  lower  lock-gates  being  worn  out,  new  ones  have 
been  procured. 

The  brass  lining  of  the  hydraulic  valve-jack  in  the-  river  wall  worked  loose  and 
had  to  be  removed,  as  the  movement  of  the  lining  was  parallel  to  the  axis  of  the 
.jack,  thus  closing  the  water  ports  and  preventing  the  operation  of  the  jack.  Uy  tho 
removal  of  the  lining  the  diameter  of  the  cylinder  was  increased  by  twice  the  thick- 
ness of  the  lining,  and  to  centralize  the  piston  1  had  a  cast-iron  ring  made  to  fit  the 
cylinder  and  substituted  it  for  tho  leather  fillers  shown  by  the  detail  drawing  of  tho 
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piston  in  "  Details  of  machinery  for  operating  wickets,"  dated  December  6,  1879. 
As  the  jack  in  the  river  wall  always  lacked  lufficient  power,  the  increased  diameter 
given  it  by  the  removal  of  the  lining  makes  an  increase  of  power,  causing  the  valves 
ta  open  more  rapidly. 

Service  pump  in  river  wall  of  lock. — The  piston  pump  in  the  river  wall,  operated  by 
a  25-inch  turbine  wheel  and  used  for  supplying  the  water  tanks  which  operate  the 
lock  filling  and  discharging  valves,  broke  down  on  July  25.  An  examination  was 
made  at  the  time,  but  no  cause  of  failure  could  be  discovered.  During  the  month  of 
April  the  pump  was  taken  out  of  the  well  in  the  wall  and  examined.  It  was  found 
that  the  partition  wall  of  the  valve  chamber  had  broken  out,  and  the  base  plate  was 
also  broken.  Considering  the  character  of  the  construction  of  the  pump,  its  repair 
would  be  equivalent  to  a  new  one. 

A  new  design  of  the  pluuger  class  has  been  prepared  for  this  pump.  In  the  mean- 
time we  are  using  the  steam  piston  pump  to  keep  up  the  supply  of  water  until  such 
time  as  a  new  pump  can  be  procured. 

The  question  of  the  property  line  between  the  United  States  and  the  Pittsburg, 
Fort  Wayne  and  Chicago  Railway,  in  regard  to  which  a  suit  in  ejectment  has  been 
pending  for  several  years,  is  still  unsettled,  but  is  in  a  fair  way  to  an  amicable  adjust- 
ment. 

MOVABLE  DAM. 

The  Chanoine  dam  has  been  in  good  order  during  the  year.  No  extra  expense  has 
been  required.  But  one  steel  cross  head  on  a  horse  of  the  navigable  pass  has  broken. 
This  will  be  replaced  the  next  time  the  dam  is  raised. 

New  tripping  device. — This  device,  referred  to  in  the  Annual  Report  of  1889  and 
1890,  was  mounted  on  a  special  boat  and  was  designed  to  lower  the  dam  by  working  < 
from  below  instead  of  from  above,  as  has  been  customary. 

Two  trials  at  lowering  the  dam  were  given  the  device,  viz :  On  August  27  and 
September  7,  and  I  am  free  to  say  our  anticipations  have  not  been  realized.  The 
agitation  of  the  water  below  the  dam  is  so  great  that  it  is  very  difficult  to  control 
the  boat,  and  the  position  of  the  boat  over  the  floor  of  the  dam  makes  it  difficult  to 
clear  out  the  drift  before  dropping  the  wicket.  Should  a  wicket  from  any  cause  not 
go  down,  it  is  impossible  with  the  apparatus  to  do  anything  with  it.  On  the  two 
occasions  of  lowering  the  dam  in  June  we  worked  from  above  with  the  maneuver- 
ing boat,  on  which  we  had  mounted  a  steam  winch  for  use  in  pulling  the  boat  back. 
We  gave  it  a  trial  on  June  19,  the  last  time  the  dam  was  lowered,  and  it  proves  very 
satisfactory,  as  it  furnishes  an  abundance  of  power,  in  which  we  were  heretofore 
lacking. 

Scour  below  the  dam. — On  the  occasion  of  lowering  the  dam  on  August  27  and  Sep- 
tember 7,  it  was  necessary  to  keep  Weir  3  down  3  days  before  the  pass  was  lowered. 
This  caused  a  scour  of  the  river  bed  below  to  such  an  extent  as  to  endanger  the  safety 
of  the  foundation  of  the  dam.  Immediate  steps  were  taken  to  prevent  serious  results 
by  procuring  five  old  coal  barges  and  two  flats,  loading  them  with  4,627  tons  of  rip- 
rap stone,  and  sinking  them  where  the  most  dangerous  scour  had  taken  place.  An 
examination,  made  recently,  shows  no  movement  of  the  barges  or  stone,  although 
Weir  3  had  been  down  for  3  days  in  the  early  part  of  June. 

Bear  trap.— The  accident  which  occurred  July  16  to  the  lower  gate  of  the  bear 
trap  by  the  breaking  of  the  lower  stiffening  timbers  has  been  repaired.  The  auto- 
matic sliding-stop,  for  keeping  the  space  between  the  upper  gate  and  the  pier  closed 
to  prevent  cUbns  getting  beneath  the  gates,  has  been  attached  and  performs  the 
work  for  which  it  was  designed  satisfactorily. 

Considerable  scour  had  taken  place  below  the  trap.  Injury  to  the  foundation  from 
this  cause  was  guarded  against  by  sinking  a  coal  flat  and  a  barge  loaded  with  rip- 
rap stone  at  a  distance  of  20  feet  below  the  lower  line  of  the  dam.  In  the  interval 
between  these  boats  and  the.  line  of  the  dam,  extending  far  enough  to  include  the 
space  below  the  two  piers,  1,242  piles  were  driven,  and  the  interstices  between  the 
piling  were  filled  with  large  riprap  stone,  a  total  of  312  tons  being  used  for  this  pur- 
pose. 

BACK  RIVER  DAM. 

On  the  lower  slope  and  apron  of  this  dam  a  number  of  planks  were  torn  off  by 
drift  during  floods;  these  have  been  replaced  by  securing  them  with  ragged  drift 
bolts.    The  dam  is  now  in  good  condition  throughout. 

FENCE  ON  DAVIS  ISLAND. 

The  fence  on  Davis  Island,  dividing  the  property  of  the  United  States  from  that 
of  Mrs.  Klelein,  built  last  year,  was  destroyed  last  February  by  the  flood  which 
submerged  the  island. 

ENG.  91 148 
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ARABLE  LAND  ON  DAVI6  ISLAND. 

With  every  flood  that  submerges  Davis  Island  portions  of  the  arable  land  are 
carried  away.  Some  plan  of  restoration  should  be  adopted  in  the  future  to  recover 
about  3  acres  of  the  island  that  has  been  carried  away  by  floods,  and  removed  by 
excavations  made  for  the  construction  of  cofferdams. 

NATURAL  GAS. 

The  supply  of  natural  gas  for  light  and  fuel  is  still  received  from  the  Bellevne 
and  Glenneld  Natural  Gas  Company  at  the  same  rate  per  annum  as  paid  last  year, 
viz,  $350.    The  supply  has  been  abundant  for  all  purposes. 

OPERATION  OF  DAM. 

The  dam  was  maneuvered  during  the  year  on  the  following  dates: 
Raised. — July  14,  September  3,  May  8,  June  16,  June  30. 
Lowered.— August  27,  September  7,  June  7,  June  19. 

Duration  in  days  of  the  various  stages  of  water  in  the  Ohio  Biter  at  the  Davis  Island 
Dam  since  October  7, 1885,  to  the  close  of  the  fiscal  year,  June  30,  1891. 


Month. 


July 

August 

September . 

October 

November  . 
December.. 
January  . . . 
February . . 

March 

April 

May 

June 


Year. 


i88&-m 


188C-'87. 


5  * 


24 
24 
11 
5 
18 
31 
31  !  17 
28  28 
31  18 

30  13 

31  i  16 
27  j  7 


1887-'88. 


14  259  150 


74  291  140  1131 


235  1114 


1888-*80. 


i 


m 


18 


347 


235 


1889-'90. 


6  I  25 
0  I  30 


29  ,336 


1890-'91. 


247 


1 
9 
21 
31 
29 
17 
31 
28 
31 
26 
0 
21 


337  245 


G64. 

MOVABLE  DAM  IN  OHIO  RIVER  NEAR  MOUTH  OF  BEAVER  RIVER,  PENN- 
SYLVANIA. 

The  river  and  harbor  act  of  September  19, 1890,  contains  the  follow- 
ing item: 

Improving  the  Ohio  River  by  the  construction  of  a  movable  dam  at  or  below  the 
mouth  of  Beaver  River,  Pennsylvania,  at  such  locality  as  the  Secretary  of  War  may 
consider  most  advantageous,  two  hundred  and  fifty  thousand  dollars. 

The  first  question  that  arose  under  this  act  was  that  of  location.  It 
needed  only  a  glance  at  the  map  to  show  that  no  acceptable  dam  could 
be  located  at  the  mouth  of  the  Beaver  River,  as  this  tributary  enters 
the  Ohio  at  the  apex  of  a  sharp  bend,  and  the  latter  stream  is  crossed 
by  a  bridge  a  short  distance  below.  Navigation  is  already  quite  difficult 
at  this  point,  and  any  additional  complication  was  manifestly  inadmis- 
sible. As  the  law  did  not  permit  a  location  above  the  mouth  of  Beaver 
River,  it  was  evidently  necessary  to  seek  one  below  this  point. 
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The  first  one  selected  was  1,600  feet  below  the  Beaver  Bridge,  but  the 
coal  interest  objected  on  account  of  the  danger  at  certain  stages  of  hitting 
the  river  wall  of  the  lock.  A  second  site  was  then  chosen  just  below 
the  Beaver  Shoals  Dike.  This  was  also  objected  to,  and  a  third  site  was 
selected  near  Vanport,  Pa.,  5  miles  below  the  mouth  of  Beaver  Biver. 
The  last  selection  proved  satisfactory  to  the  coal  interest. 

The  next  question  to  be  settled  was  that  of  connection  with  the  exist- 
ing movable  dam  at  Davis  Island.  It  was  assumed  that  at  some  future 
time  the  new  movable  Dam  would  form  one  of  a  series  of  which  the 
Davis  Island  Dam  is  the  first,  and  hence  the  location  of  the  new  dam 
practically  involved  the  approximate  location  of  all  the  dams  between  it 
and  Davis  Island. 

After,  careful  study  it  was  decided  that  the  required  locations  could 
be  made,  and  that  the  new  dam  would  be  the  sixth  of  the  series.  A 
profile  showing  the  heights,  lifts,  and  navigable  depths  of  the  first  six 
movable  dams  on  the  Obio  Biver  was  submitted  to  the  Chief  of  Engi- 
neers, and  on  the  29th  of  April  the  proposed  site  of  the  Beaver  Dam  was 
formally  approved  by  the  Acting  Secretary  of  War. 

The  next  point  was  the  purchase  of  the  necessary  land  on  both  banks. 
An  offer  of  $1,000  for  6  acres  was  made  to  the  owner  of  the  land  on  the 
right  bank,  but  he  declined  it.  On  the  left  bank  the  property  belonged 
to  Beaver  County,  Pa.,  being  in  charge  of  the  directors  of  the  county 
infirmary,  who  had"  no  authority  to  sell  any  part  of  the  same. 

Under  these  circumstances  the  United  States  District  Attorney  pro- 
cured the  appointment  of  a  board  of  appraisers,  who  met  on  the  27th  of 
June.  On  that  day  the  owner  of  the  land  on  the  right  bank  decided  to 
accept  the  offer  that  had  been  made  to  him,  and  the  Board  appraised 
the  land  on  the  left  bank  at  the  same  rate  per  acre.  As  the  amount  of 
this  land  is  3.46  acres,  the  total  cost  of  the  land  required  for  the  Beaver 
Dam  will  be  $1,576.67. 

The  title  papers  are  now  in  process  .of  execution,  and  will  be  com- 
pleted at  an  early  day, 

An  estimate  of  $250,000  for  continuing  work  on  this  dam  is  submitted. 
It  is  very  desirable  that  when  work  of  this  character  is  once  begun  it 
should  be  carried  through  without  cessation,  as  any  stoppage  during 
the  working  season  adds  greatly  to  the  ultimate  cost. 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $250, 000. 00 

J  une  30, 1891,  amount  expended  during  fiscal  year 1, 381. 23 

July  1, 1891,  balance  unexpended 248, 618. 77 

{Amount  (estimated)  required  for  completion  of  existing  project 650, 000. 00 
Amount  that  can  be  profitably  expended  in  flscalyear  ending  June  30, 1893  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


GG5- 

IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND  PENN- 
SYLVANIA. 

The  late  appropriations  under  this  heading  were  applied  to  the  con- 
struction of  Lock  and  Dam  ]STo.  8,  at  the  mouth  of  Dunkard  Creek.  This 
work  was  opened  to  navigation  in  November,  1889;  at  that  time  it  was 
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not  quite  complete,  and  the  balance  on  hand  has  been  expended  in  sup- 
plying the  omissions. 

During  the  year  the  dam  was  backed  with  gravely  and  two  lock- 
keepers'  houses  were  built  and  occupied.  The  cavities  in  the  terreplein 
were  filled,  and  the  whole  area  was  paved.  The  T  of  the  abutment  on 
the  left  shore  was  extended  farther  into  the  solid  bank  as  a  measure  of 
precaution,  and  the  bank  below  the  abutment  was  graded  and  paved. 

The  guiding  crib  below  the  land  wall  was  raised  and  extended  into 
the  bank.  As  the  operation  of  this  lock  is  a  charge  against  the  indefi- 
nite appropriation  for  "operating  and  care  of  canals  and  other  works  of 
navigation,"  reference  is  made  to  the  report  under  that  heading  for  fur- 
ther particulars. 

Money  statement. 

July  1, 1890, balance  unexpended  .., $15,917.20 

June  30, 1891,  amount  expended  during  fiscal  year 15, 115. 54 

July  1, 1891,  balance  unexpended 801. 66 

July  1, 1891, outstanding  liabilities 49.58 

July  1, 1891,  balance  available 752.13 


COMMERCIAL  STATISTICS. 


The  following  table  compiled  from  the  annual  reports  of  the  Monongahela  Naviga- 
tion Company  shows  the  commercial  movement  on  the  lower  part  oi  this  river  Tor 
the  past  seven  years. 


Articles. 


Brick 

Cattlo  and  horses  . 
Classified  freight. . 

Coal  and  coke 

Fire  clay 

Hogs..- 

Iron: 


in  pigs  . 

Lumber 

Oil. 


Pipe 

Posts 

Posts  pit 

Railroad  ties . 

Sand 

Sheep 

Stoves 

Steel  rails.... 

Stone 

Timber 

Whisky 

Wood 


Total 

Passengers,  number.. 


1884. 


Ton*. 

1,467 

108 

13,880 

,104,880 

2,140 

254 

20,840 

17 

10,714 

0 


5 

35,072 

1,250 

37,345 

170 


23,844 

56,116 

47,064 

254 


3,355,425 


26,871 


1885. 


Tons. 

1,325 

374 

13,683 

3,265,078 

3,463 

138 

16,488 

11 

0,622 

1,073 

595 

256 

32,166 

135 

51,771 

134 

0 

22,428 

7,612 

46, 172 

108 

230 


Tons. 

8,997 

386 

13,086 

4,297,768 

3,295 


17,823 

5 

10,231 


'3,472,959 


24,698 


1886. 


437 

18,392 

161 

59,229 

108 

9 

45,795 

4,621 

52,698 

196 


4,533,484, 


26,885 


1887. 


Tons. 

5,279 

501 

16,486 

2,998,690 

2,383 

259 

17,683 

7 

11,144 

55 

2,285 

258 

80,472 

30 

89,230 


Tons. 
4,504 
565 

17,450 

4,400,998 

3,476 

379 

8,079 

10 

13,778 


57,490 

910 

53,561 

49 


3,287,005 


50,584 


1888. 


489 

22,432 

555 

63,085 

193 

7 

10,688 

3,636 

84,191 

88 

184 


1889. 


Tons. 

0,833 

729 

18,334 

3,084,175 

5,982 

266 

3,371 

15 

10,095 


700 

18,707 

3,165 

73,590 

164 

26 

82,177 

9,580 

54,696 

134 


4,634,785  3,822,239 


44,714 


45,811 


1890. 


Tons. 

7,856 

648 

23,169 

4,486,322 

5,021 

340 

.2,335 

11,615 


2,394 

1,089 

29,336 

233 

105,600 

60 

140 

84,609 

811 

48,970 

180 

5? 


4,755,79) 


31,828 
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The  following  table  hI&ow*  tho  commerce  thatpoHaod  through  United  States  Lock 
No.  8  during  1890: 


Month. 


Ascending. 


Passen- 
gers. 


Freight. 


Descending. 


Passen- 
gers. 


Freight. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August — 
September . 
October.... 
November . 
December  . 

Tottt 


No. 
352 
266 
265 
332 
691 
658 
2,074 
3,230 
662 
644 
378 


Tons. 
165.18 
130.92 
288.55 
252.00 
240.15 
259.15 
379.20 
223,75 
353.70 
404.75 
384.58 
277.95 


9,904  I  3,359.88 


No. 
414 
307 
315 
333 
660 
481 
1,616 
3,373 
777 
705 
447 
439 


Ton*. 
2,752.93 

289.98 
4,652.44 
6, 627. 55 
1, 188. 60 
3,609.33 
2,051.91 

553.27 
1,197.30 
4, 980. 00 
1, 187. 80 

332.00 


9,767 


29,423.11 


The  following  table  shows  the  commerce  that  passed  through  United  States  Lock 
No.  9  during  1890: 


Month. 


Ascending, 


gers. 


Freight. 


Descending. 


Passen- 
gers. 


Freight. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August  — 
September. 

October 

November . 
December. . 

Total 


No. 


265 
332 
691 
658 
1,905 
2,900 
687 
637 
419 
381 


Ton*. 

165.18 

132.42 

313.55 

302.00 

407.15 

322.65 

901.30 

924.23 

540.90 

383.55 

553.91 

447.05 


No. 
414 
307 
315 
333 
560 
481 
1,330 
2,831 
664 
580 
412 
375 


Ton*. 
154.50 
42.85 

1,010.70 

1,920.83 
843.68 
894.14 
922.90 
345.10 
597.10 

1,295.25 
285.20 
299.25 


9,493 


5,093.89 


8,60$ 


8,611.56 


Taking  the  average  of  the  totals  given  in  the  last  two  tables  we  find  that  the  com- 
merce during  1890  on  the  14  miles  of  the  Monongahela  River  which  is  controlled  by 
the  United  States  is  as  follows : 

Tons  of  freight 23,244 

Passengers ,. 18,888 


G  G6. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  NOS.  8  AND  9,  MONONGA- 
HELA RIVER. 

The  Monongahela  River,  from  Morgantown,  W.  Va.,  to  its  mouth  at 
Pittsburg,  is  canalized  by  nine  locks  and  dams,  of  which  the  first  seven, 
counting  from  Pittsburg^  are  the  property  of  the  Monongahela  Naviga- 
tion Company  and  the  eighth  and  ninth  are  the  property  of  the  United 
States.  The  eighth  dam  is  88.15  miles  above  Pittsburg,  and  Morgan- 
town,  the  head  of  the  slack  water,  is  102.16  miles  from  the  same.  It  may 
therefore  be  stated  that  14  miles  of  this  river  is  under  the  direct  control 
of  the  United  States  and  88  miles  is  under  a  private  corporation. 
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During  the  year  these  locks  and  dams  have  been  under  the  direct 
control  of  Mr.  P.  Golay  as  resident  engineer,  and  for  details  reference 
is  made  to  his  report,  which  is  hereto  annexed. 

Estimate  for  fiscal  year  ending  June  SO,  1S92. 

Salaries $4,800 

Office  expenses 200 

OU  and  coal 150 

Traveling  expenses 300 

Submarine  armor 800 

Repairing  Dam  No.  8.  .• 9, 500 

Repairing  Dam  No.  9 5,000 

Protecting  bank  below  Lock  8 1,  700 

Contingencies 1?  800 

Total 24,250 


Detailed  statement  of  expenses  incurred  in  operating  and  care  of  locks  and  dams  on  the 
Monongahela  River  during  the  fiscal  year  ending  June  SO,  1891. 


- 

Operating 

expense! 

). 

Tools 
and 
appli- 
ances. 

Dredg- 
ing. 

Repairs. 

Month. 

Sal- 
aries. 

Sap- 
plies. 

Miscel-  | 

laneous : 

ex-     1 

penses.l 

Total. 

Labor. 

Mate- 
rial. 

Total. 

Grand 
total. 

1890. 
July 

$164. 17 
420.00 
400. 00 
400.00 
400.00 
400.00 

450.00 
520.00 
415. 00 
415.00 
453.40 
475. 00 

*0. 63 
.65 
33.65 
24.00 
18.95 
27.05 

*2*75 
14.90 

■       1 

$29.07 
44.83 
1.25 
3.00 
6.00 
9.40 

34.11 

28.25 

8.00 

$193.87 
465.48 
434.90 
427.00 
424.95 
436.45 

484.11 
651.00 
437.90 
415.00 
489.66 
477.20 

$7.41 
8.62 

25.29 

24.73 
2.75 

56.40 

37.50 
3.73 
4.00 

$164.34 

*  502.74 

398.88 

47.23 

6.00 

38.97 
58.76 

$7.31 
533.46 
154.69 
115.62 
225.17 
229.49 

35.54 
39.59 

$171.65 

"  657."  46 
514. 50 
272.40 
237.49 

74.51 
98.35 

$672.03 
2,747.56 
1,117.62 

August 

September 

October 

$i,74o.  66 

906.23 

November 

700.10 

December 

730.34 

1891. 

January  

February 

March  T 

596.12 

653.08 

1  20ft  5»a 

1,642.13 
683.89 

April 

18. 06      250. 83 
1 

...... 

1 

May 



36.26 
2.20 

40.63 

143.03 

184.56 
204.37 

674.22 

Jane .  -  -  r 

| 

134. 22!      70. 15 

681.57 

Total.... 

5,212.57 

122.58 

202.37  5,537.52 

i 

188.49   3,191.06 

i 

1,393.77 

1.554.951  2,415.29 

11,865.79 

REPORT  OX  MR.  PHILIP  GOLAY,  AS8I8TANT  ENGINEER. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  operating  and  care  of 
locks  and  dams  on  the  Monongahela  River,  West  Virginia  and  Pennsylvania,  for  the 
fiscal  year  ending  June  30,  1891 : 

LOCK  AND  DAM  NO.  8,  MOUTH  OF  DUNKARD  CREEK. 

At  the  beginning  of. the  fiscal  year,  it  was  found  that  the  apron  of  the  dam  had 
sustained  an  injury.  A  small  portion  of  the  sheeting,  together  with  one  or  two 
stringers,  had  risen  at  the  toe,  and  the  damage  has  been  considerably  augmented  by 
subsequent  rises  of  the  river,  so  that  at  present  nearly  all  the  sheeting  of  the  dam  is 
lifted.  On  account  of  unusually  high  water  during  the  entire  year,  repairs  of  this 
character  could  not  be  made.  It  is  the  intention  to  repair  the  damage  at  the  earliest 
possible  opportunity.  • 

Changes  and  improvements  in  operating  machinery. — The  stems  of  the  valves  for  filling 
and  emptying  the  lock  chamber  were  not  constructed  originally  with  a  view  of  clos- 
ing under  pressure,  a  condition  making  it  both  difficult  and  very  tedious  to  drain  and 
reHll  the  pool  whenever  this  became  necessary  for  making  repairs.  The  stems  of  the 
two  filling  valves  have  been  stiffened,  leaving  those  of  the  emptying  valves  yet  to 
be  changed.  The  new  condition  will  also  be  more  advantageous  if  for  any  reason, 
while  operating  the  lock,  it  should  become  necessary  to  change  from  filling  to  empty- 
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ing  the  lock  chamber,  or  from  emptying  to  filling ;  also  for  flashing  drift  from  within 
and  below  the  lock.  • 

The  capstan  barrels  were  removed  and  new  ones  of  improved  pattern  were  sub- 
stituted. 

The  operating  machinery  was  covered  with  plank  instead  of  the  iron  grating 
formerly  used.  The  admission  of  rain  and  snow  and  of  sand  and  mud  dnring 
freshets  was  an  objection  to  the  open  grating. 

Bell-crank  brakes  were  applied  to  the  frictions  of  the  chain  drums  to  enable  the 
lock  keeper  to  control  the  chains,  and  prevent  their  running  off  the  drum  and  foul- 
ing. 

On  account  of  the  excessive  thrust,  the  spider  supporting  the  step  in  one  of  the 
tnrbines  gave  way,  allowing  the  turbine  wheel  and  shaft  to  drop,  and  so  breaking  the 
wheel  that  another  had  to  be  purchased  to  take  its  place.  Additional  support  was 
given  to  all  the  turbines  by  means  of  thrust  bearings  on  the  shafts.  The  results 
were  increased  power  and  no  further  breaking.  ' 

Upon  the  adoption  of  positive  in  place  of  friction  cone  clutches,  it  was  found  dim- 
cult  to  release  their  hold  when  the  chains  were  taut.  To  obviate  this  difficulty, 
square  steel  studs  were  inserted  in  the  tops  of  the  turbine  shafts,  by  means  of  which 
the  lock  keeper  can  turn  the  turbine  backward  sufficiently  to  slack  the  chains.  The 
clutches  can  then  be  released  with  ease. 

Dredging. — In  the  month  of  August  a  dredge  was  hired  from  the  Monongahela  and 
Westeru  Company,  of  Pittsburg,  to  dredge  out  the  approach  below  Lock  No.  8.  Three 
thousand  seven  hundred  cubic  yards  of  material  were  removed  from  the  channel, 
giving  ample  water  for  navigation. 

Early  iu  the  month  of  January  a  flood  piled  loose  rock  and  gravel  between  the 
river  wall  of  Lock  No.  8  and  the  old  cofferdam,  closing  the  outlet  of  the  lower  tur- 
bine culvert.  The  United  States  dredge  Oswego  removed  the  old  cofferdam,  and  cut  a 
channel  150  feet  wide  alongside  of  the  river  wall  and  continued  it  below  the  lock,  thus 
opening  the  outlet  of  the  turbine  and  drawing  in  a  current  which  it  is  hoped  will  pre- 
vent shoaling  in  the  approach  to  the  lock  from  below. 

LOCK  AND  DAM  NO.  9,  HOARD  ROCKS. 

The  work  of  repairing  the  lock  walls,  commenced  in  1889,  was  finished  and  the  old 
masonry  was  given  some  minor  repairs. 

The  guide  crib  at  the  head  of  the  river  wall  was  repaired  and  raised. 

The  crib  apron  of  the  dam  was  somewhat  damaged;  but,  as  at  Lock  No.  8,  high 
water  prevented  repairs. 

Dredging. — In  connection  with  the  dredging  at  Lock  8.  reported  above,  the  United 
States  dredge  Oswego  removed  a  bar  below  Lock  9,  which  was  the  cause  of  a  trouble- 
some eddy.  It  also  removed  a  small  bar  above  the  lock  ami  dug  out  the  space  be- 
tween the  guide  cribs.  The  lock  chamber  was  cleaned  out  by  washing  away  the  sed- 
iment above  and  below  the  miter  sills  with  the  steamboat  wheel. 
Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers. 


Philip  Golay, 

Assistant  Engineer. 


GG  7. 

PURCHASE  OF  LOCK  AND  DAM  NO.  7,  MONONGAHELA  RIVER. 

At  the  close  of  the  last  fiscal  year  the  case  of  the  United  States  vs. 
The  Monongahela  Navigation  Company,  in  the  matter  of  the  condemna- 
tion of  lock  and  dam  No.  7,  was  set  to  be  heard  on  appeal  at  the  Novem- 
ber term  of  the  circuit  court  of  the  United  States  for  the  western  dis- 
trict of  Pennsylvania. 

At  that  term  Judge  Acheson  fixed  the  sum  of  $209,000  as  the  value 
of  lock  and  dam  No.  7,  which  is  the  same  sum,  in  round  numbers,  that 
was  set  by  the  viewers.  Sundry  legal  questions  connected  with  the 
case  having  been  decided  in  favor  of  the  United  States,  the  Navigation 
Company  took  an  appeal  to  the  Supreme  Court  of  the  United  States, 
where  the  matter  is  now  pending. 
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The  following  yioncy  statement  shows  the  sums  expended  during  the 
fiscal  year  for  costs  of  condemnation : 

Money  statement. 

July  1,  1890,  balance  unexpended;  appropriation  for  costs  of  condemna- 
tion of  lock  and  dam  No.  7,  Monongahela  River $3,  533. 87 

June  30, 1891,  amount  expended  during  fiscal  year 3,  431. 55 

July  1, 1891,  balance  unexpended 102.32 


GG8. 

PURCHASE  OF  LOCK  AND  DAM  NO.  6,  MONONGAHELA  RIVER. 

The  river  and  harbor  act  of  September  19, 1890,  contains  the  follow- 
ing item: 

That  whenever  the  proceedings  commenced  by  the  United  States  against  the 
Monongahela  Navigation  Company,  a  corporation  organized  under  the  laws  of  Penn- 
sylvania, to  condemn  Lock  and  Dam  No.  7,  constituting  a  part  of  the  improvement 
in  water  communication  in  the  Monongahela  River  between  Pittsburg,  in  the  8tate 
of  Pennsylvania,  and  a  point  at  or  near  Morgan  town,  in  the  State  of  West  Virginia, 
shall  be  finally  determined,  and  the  United  States  shall  have  acquired  the  title  to 
said'  Lock  and  Dam  No.  7  and  its  appurtenances,  the  Secretary  of  War  be,  and  he  is 
hereby,  authorized  and  directed  to  negotiate  for  and  purchase,  at  a  cost  not  to  ex- 
ceed $162,000,  lock  and  dam  No.  6  and  its  appurtenances  of  the  Monongahela  Navi- 
fation  Company,  also  constituting  a  part  of  said  improvement.  And  the.  sum  of 
162,000,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated  for  consummating  said  purchase, 
the  same  to  be  paid  on  the  warrant  of  the  Secretary  of  War  upon  full  and  absolute 
conveyance  to  the  United  States  of  the  said  Lock  and  Dam  No.  6  and  its  appurtenances 
of  the  said  Monongahela  Navigation  Company. 

In  the  event  of  the  inability  of  the  Secretary  of  War  to  make  voluntary  purchase 
of  said  Lock  and  Dam  No.  6  and  its  appurtenances  for  said  sum  of  $162,000  or  a  less 
sum,  then  the  Secretary  of  War  is  hereby  authorized  and  directed  to  institute  and 
carry  to  completion  proceedings  for  the  condemnation  of  said  Lock  and  Dam  No. 
6  and  its  appurtenances,  said  condemnation  proceedings  to  be  as  prescribed  and  reg- 
ulated by  the  provisions  of  the  general  railroad  law  of  Pennsylvania,  approved  Feb- 
ruary 19,  1849,  and  its  supplements,  except  that  the  United  States  shall  not  be  re- 
quired to  give  any  bond,  and  except  that  jurisdiction  of  said  proceedings  is  hereby 
given  to  the  circuit  court  of  the  United  States  for  the  western  district  of  Pennsyl- 
vania with  right  of  appeal  by  either  party  to  the  Supreme  Court  of  the  United 
States :  Provided,  That  in  estimating  the  sum  to  be  paid  by  the  United  States,  the 
franchise  of  said  corporation  to  collect  tolls  shall  not  be  considered  or  estimated; 
and  the  sum  of  $5,000,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appropri- 
ated, out  of  any  moneys  in  the  Treasury  not  othewise  appropriated,  to  pay  tne  nec- 
essary costs  of  said  condemnation  proceedings;  and  upon  final  judgment  being  en- 
tered therein  the  Secretary  of  War,  if  in  his  opinion  the  judgment  is  reasonable,  is 
hereby  authorized  and  directed  to  draw  his  warrant  on  the  Treasury  for  the  amount 
of  said  judgment  and  costs,  and  said  amount  for  the  payment  thereof  is  hereby  ap- 
propriated out  of  any  moneys  in  the  Treasury  not  otherwise  appropriated.  And 
when  said  Lock  and  Dam  No.  6  and  its  appurtenances  shall  have  been  acquired  by 
the  United  States,  whether  by  purchase  or  condemnation,  the  Secretary  of  War 
shall  take  charge  thereof,  and  the  same  shall  thereafter  be  subject  to  the  provisions 
of  section  4  of  an  act  entitled  "An  act  making  appropriations  for  the  construction, 
repair,  and  preservation  for  certain  public  works  on  rivers  and  harbors,  and  for 
other  purposes,"  approved  July  5, 1884. 

As  action  under  these  instructions  can  not  be  initiated  until  the  United 
States  vshall  have  acquired  the  title  to  Lock  and  Dam  No.  7,  it  is  only  nec- 
essary to  state  that  the  paragraphs  which  are  quoted  above  are  yet  in 
abeyance. 

Money  statement. 

Appropriated  by  act  of  September  19,  1890 — 

For  purchase  of  Lock  and  Dam  No.  6 $162, 000 

For  costs  of  condemnation  of  Lock  and  Dam  No.  6 5, 000 


Digitized  by  LjOOQiC 


APPENDIX    GO — BEPOUT   OP   LIEUT.  COL.  MERRILL.       2361 

GG  9. 

IMPROVEMENT  jOF  CHEAT  RIVER,  WEST  VIRGINIA. 

The  river  and  harbor  act  of  September  19, 1890,  contained  an  appro- 
priation of  $13,000  for  the  improvement  of  Cheat  Eiver. 

The  object  of  this  improvement  is  to  make  the  river  navigable  by 
loose  logs,  so  as  to  bring  out  the  immense  supplies  of  timber  to  be 
found  in  the  virgin  forests  on  the  Cheat  and  its  tributaries.  In  its 
natural  condition  it  was  impossible  to  bring  down  rafts,  and  a  very- 
large  percentage  of  the  loose  logs  was  stranded  a<moiig  the  rocks  and 
left  there  to  decay  from  inability  to  get  them  into  the  water.  The 
rough  part  of  the  river  commences  about  3  miles  below  the  Baltimore 
and  Ohio  Railroad  crossing,  at  llowlesburg,  and  terminates  at  Beaver 
Hole,  16  miles  above  the  mouth,  where  the  river  emerges  from  Laurel 
Eidge.    The  total  length  of  difficult  river  is  30  miles. 

Work  was  begun  in  November,  closed  in  January,  and  resumed  in 
April.  During  this  period  5,626  cubic  yards  of  rock  were  broken  up, 
and  the  river  was  put  in  fair  condition  for  the  passage  of  loose  logs  as 
far  down  as  Albrights,  14J  miles  below  Kowleslmrg. 

In  view  of  the  fact  that  the  appropriation  was  made  for  completing 
the  improvement  of  this  river,  no  estimate  is  submitted,  though  it  is 
believed  that  an  additional  sum-  could  be  advantageously  expended  in 
removing  more  obstructions,  and  in  building  crib  dikes  and  dams  to 
keep  logs  in  the  channel. 

For  details  reference  is  made  to  the  annexed  report  of  Mr.  P.  Golay, 
the  local  engineer. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $13, 000. 00 

June  30, 1891,  amount  expended  during  iiscal  year 5, 108. 15 

July  1, 1891,  balance  unexpended 7, 891. 85 

July  1, 1891,  outstanding  liabilities 1, 408. 35 

July  1, 1891,  balance  available 6,483.50 


REPORT  OP  MR.   PHILIP  GOLAY,   AS8I8TANT  ENGINEER. 

Sir  :  I  have  the  bonor  to  submit  the  following  report  of  work  on  improving  Cheat 
River,  West  Virginia,  for  the  fiscal  year  ending  June  30,  1891. 

The  proposed  improvement  of  Cheat  River,  West  Virginia,  consists  in  blasting 
and  removing  rock  obstructions  that  have  heretofore  very  materially  interfered  with 
the  free  passage  of  drifting  logsi  thereby  making  the  transportation  of  timber  from 
the  vast  forests  on  the  head  waters  of  Cheat  River  to  the  markets  along  the  Mouon- 
gahela  and  Ohio  rivers  exceedingly  hazardous. 

Owing  to  the  late  date  at  which  the  river  and  harbor  act  of  1890  passed,  and  the 
time  necessary  for  purchasing  and  transporting  tools  and  material  and  preparing 
quarters  and  means  of  subsistence  for  a  party  of  workmen  in  a  Bparsely  settled 
mountainous  region,  no  blasting  was  done  until  about  the  10th  of  November.  Work 
was  continued  till  January  15,  when  [rough  winter  weather  forced  a  suspension. 
Operations  were  resumed  on  April  1  and  vigorously  prosecuted  to  the  end  of  the 
.fiscal  year.  The  force  employed  consisted  of  22  men ;  5,626  cubic  yards  of  rock 
obstruction  were  blasted,  broken  up,  and  removed,  or  leveled  down,  as  follows: 

Four  hundred  and  four  cubic  yards  between  Hickory  Bear  Pen  Run  and  a  point 
three-fourths  of  a  mile  above,  including  Buck  Horn  Bar. 

Six  hundred  and  forty -eight  cubic  yards  on  Shanty  Run  Bar.  Here  a  chute  80 
feet  wide  w»s  made  across  the  bar. 

Five  hundred  and  seventeen  cubic  yards  between  Shanty  Run  and  Bear  Willow 
Run,  destroying  several  lodgiug  places  for  logs. 
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One  thousand  one  hundred  ami  forty-three  cubic  yards  on  Bowlder  Bar,  at  the 
foot  of  the  rapids. 

One  thousand  five  hundred  and  seventy-nine  cubic  yards  on  Oil  Mill  Run  Bar. 
This  was  the  most  troublesome  place  in  the  Narrows.  4  chute  was  made  the  entire 
length  of  the  bar,  80  feet  wide.  At  the  head  of  the  bar  the  rocks  were  blasted  and 
leveled  down  on  the  river  side,  so  that  logs  can  be  driven  around  whenever  there  is 
not  enough  water  to  carry  them  through  the  chute.  About  270  feet  down  from  the 
head  of  the  bar  the  rocks  were  broken  up  and  leveled  down  from  shore  to  main  chan- 
nel, so  that  logs  stopping  at  this  point  may  be  rolled  in  with  ease. 

Six  hundred  and  eight  cubic  yards  of  rock  obstruction  were  blasted  within  the 
first  mile  below  Oil  Mill  Run  Bar. 

Four  hundred  and  sixty -one  cubic  yards  at  the  mouth  of  Pringle  Run. 

One  hundred  and  ninety -one  cubic  yards  at  the  foot  of  the  Narrows,  and  75  cubic 
yards  on  Mason  Ripple,  4  miles  below. 

In  the  consummation  of  this  work,  4,600  pounds  of  Hercules  powder,  1,650  platinum 
fuses,  3,300  feet  of  double  tape  fuse,  and  1,400  quintuple-force  caps  were  used. 

Isolated  bowlders  near  the  center  of  the  stream,  and  bowlder  bars  on  the  convex 
shore  of  the  river,  not  being  serious  obstructions,  no  unnecessary  labor  was  ex- 
pended upon  them.  Attention  was  given,  for  the  most  part,  to  bowlder  bars  on  the 
concave  shores. 

The  necessary  work  on  that  portion  of  the  river  between  Rowlesburg  and  the 
month  of  Muddy  Creek,  a  distance  of  16  miles,  including  4£  miles  of  one  of  the  most 
troublesome  places  in  the  river,  is  nearly  finished.  Logs  and  timber  can  be  drifted 
over  the  bowlder  bars  in  from  6  to  8  feet  lower  water,  and  with  much  less  labor  and 
loss  than  before  the  work  was  done.  Lumbermen  express  themselves  as  being  well 
pleased  with  the  new  conditions. 

Now  quarters  for  the  workmen  have  been  prepared  at  Green  Island,  about  20  miles 
below  Rowlesburg ;  and  a  removal  of  plant  and  employes  to  that  place  is  contem- 
plated in  the  near  future. 

Very  respectfully,  your  obedient  servant, 

Philip  Golay, 
Assistant  Engineer, 

Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers. 


COMMERCIAL  STATISTICS. 

The  commerce  of  the  Cheat  River  is  restricted  to  the  floating  of  timber.  The  only 
attainable  statistics  are  those  obtained  from  the  records  of  the  mills  at  the  mouth  of 
Cheat  River.  It  is  known,  however,  that  a  considerable  amount  of  timber  does  not 
stop  at  these  mills  but  passes  down  the  Monougahela. 

No  account  can  be  obtained  of  this  timber,  but  it  assumed  that  it  averages  one- 
fourth  of  the  total  output,  and  it  has  been  estimated  at  this  rate.  The  following  table 
goes  back  to  1872,  as  it  was  thought  advisable  to  secure  data  of  the  product  on  the 
river  in  past  years,  in  order  to  have  means  of  determining  the  effect  on  the  commerce 
on  this  river  of  the  expenditure  just  begun  for  the  removal  of  obstructions. 

Timber  product  of  Cheat  River  for  19  years  ending  December  SI,  1890, 


Data. 

Received 

by  mills  at 

mouth  of 

river. 

Passed 
on  to 
points 
below. 

Total. 

Date.    * 

Received 

by  mills  at 

month  of 

river. 

Passed 

onto 

pointe 

below. 

Total. 

1872 

Tons.    • 
35.00 
385.00 
440. 83 
340.83 
187. 17 
173. 83 
186.07 
233. 33 
425.00 
383. 33 

Tons. 

11.67 

128.33 

146. 95 

113. 61 

63.06 

57.95 

62.22 

77.78 

14i:  67 

127.78 

Ton*.     | 
46.67  1 

1882 

Tons. 

428.33 

916.67 

540.83 

5, 540. 83 

4, 527. 50 

6, 035. 83 

3, 612.  50 

5, 625. 00 

3,741.17 

Tons. 

142. 78 

305.56 

180.28 

1, 846. 94 

1, 509. 17 

2,011.94 

1,204.17 

1,875.00 

1,247.06 

Tons. 
•     571. 11 

1873 

513.33  I 
587.78 
454.44  1 
252. 22 

1K83 

1,222.23 

1874 

1884 

721.11 

1875 

18K5 

7,387.77 

1876 

1886 

6,036.67 

1877 

231.78  1 
248.89  1 
311.11 
566.67 
511. 11 

1887 

8, 047. 77 

1878 

1888 

4,816.67 

1879 

1889 

7,500.00 

1880 

1890 

4,988.23 

1881 
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G  G  10. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

The  continued  high  water  that  prevailed  during  the  past  season  was 
a  serious  obstacle  to  all  work  of  river  improvement,  and  progress  in  this 
line  was  much  slower  than  had  been  anticipated. 

Dam  at  Cornplanter  Islands,  204  miles  above  Pittsburg. — The  object  of 
this  dam  is  to  close  a  chute  between  the  Cornplanter  Islands,  and  retain 
in  the  main  channel  the  water  thus  wasted.  It  would  have  been  better 
to  close  the  chute  at  the  head  of  these  islands,  and  this  work  was  act- 
ually begun,  but  it  was  stopped  by  an  injunction  granted  in  favor  of  a 
disused  mill  privilege.  The  dam  was  not  quite  finished  when  the  sea- 
son's operations  were  closed  by  high  water.  The  work  itself  stood  the 
winter  without  injury,  but  a  cut  about  30  feet  wide  was  made  at  each 
end  of  the  dam.  At  the  close  of  the  fiscal  year  these  gaps  were  nearly 
closed. 

Dam  at  Hickory,  158  miles  above  Pittsburg. — This  structure  is  at  the 
head  of  Green  Island,  and  it  is  intended  to  close  the  chute  behind  this 
island,  concentrating  the  whole  iiow  in  one  channel.  The  work  has  not 
yet  been  begun. 

Dam  at  Pithole,  140  miles  above  Pittsburg. — The  object  of  this  dam  is  to 
close  the  chute  that  passes  to  the  left  of  Pithole  Island.  Materials  have 
been  accumulated,  and  at  the  close  of  the  year  50  feet  of  the  dam  was 
in  place. 

Dike  at  Red  Bank^  64  miles  above  Pittsburg. — The  work  done  here  was 
limited  to  the  repair  of  three  compartments  of  the  lower  slope  of  the 
dike,  out  of  which  stone  had  been  washed.  This  stone  was  replaced, 
and  the  joints  in  the  paving  were  grouted  with  cement.  As  the  scour 
caused  by  the  dike  had  brought  to  view  a  number  of  large  rocks  in  the 
new  channel,  these  rocks,  amounting  to  236  cubic  yards,  were  removed 
and  placed  alongside  of  the  dike  as  a  safeguard  against  longitudinal 
scour. 

Encroachments  in  the  Alleglieny  Harbor  at  Pittsburg. — In  a  large  num- 
ber of  cases  injunction  suits  were  brought  in  the  United  States  circuit 
court  to  prevent  riparian  owners  from  filling  up  the  harbor.  The  ob- 
ject of  these  suits  is  to  prevent  matters  from  being  made  any  worse, 
pending  the  establishment  of  harbor  lines  by  the  Secretary  of  War. 

To  continue  the  work  of  improvement  on  the  Allegheny  Eiver  an  es- 
timate of  $o0,000  is  herewith  submitted. 

For  further  details  reference  is  made  to  the  annexed  report  of  Mr.  J. 
W.  Arras,  civil  engineer. 

Money  statement. 

July  1,  1890,  balance  unexpended $1,706.18 

Amount  appropriated  by  act  approved  September  19,  1890 20, 000. 00 

21,708.18 
June  30,  1891,  amount  expended  during  fiscal  year 3, 108. 30 

July  1,  1891,  balance  unexpended 18,599.88 

July  1,  1891,  outstanding  liabilities 835. 90 

July  1,  1891,  balance  available 17,763.98 

(  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    50, 900. 00 
«?  Submitted  in  compliance  with  requirement  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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REPORT  OF  MR.   J.    W.   AHUAS,   ASSISTANT  ENGINEER. 

Pittsburg,  Pa.,  July  1,  1891. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement 
of  the  Allegheny  River  for  the  fiscal  year  ending  June  30,  1891. 

The  improvements  contemplated  in  your  project  for  the  expenditure  of  the  amount 
appropriated  in  the  last  river  and  harbor  act  were  the  completion  of  the  dam  at 
Cornplanter,  the  erection  of  dams  at  Hickory  and  Pit-hole,  the  removal  of  the  bar  at 
the  foot  of  Pithole  ripple,  and  the  removal  of  rock  and  other  obstructions  at  various 
places  along  the  river.  It  was  decided  to  do  this  work  by  hired  labor  and  purchase 
in  opqn  market,  that  being«considered  the  method  producing  the  best  results,  espe- 
cially in  the  matter  of  the  paving  of  the  dam.  The  appropriation  becoming  availa- 
ble too  late  in  the  season  for  extensive  operations,  work  during  the  fall  of  1890  was 
confined  to  the  construction  of  the  Cornplanter  dam,  and  to  making  some  slight  re- 
pairs on  the  Red  Bank  Dike. 

Dam  at  Cornplanter  Islands,  204  miles  above  Pittsburg. — The  modification  of  the  plan 
of  the  improvement  at  Cornplanter,  which  was  under  consideration  at  the  close  of 
the  last  fiscal  year,  was  carried  out,  the  dam  across  the  left  branch  of  the  river  at 
the  head  of  the  island  being  abandonod  and  one  being  projected  to  cross  the  chute 
between  the  two  upper  islands.  The  construction  of  this  dam  was  ojilQmenced  in 
August,  but  the  unusually  frequent  rises  of  last  season  interfered  so  much  with  the 
progress  of  the  work  that  when,  on  October  16,  high  water  necessitated  a  permanent 
suspension  of  operations  for  the  season  the  dam  still  lacked  30  feet  of  closing  the 
chute.  In  hastening  to  shut  off  the  chute  before  winter  should  set  in,  the  abutment 
at  the  root  of  the  dam  was  left  unfinished,  thus  exposing  both  banks  to  wash  in  case 
of  freshets  or  ice  gorges.  Notwithstanding  that  the  work  had  to  remain  in  this  con- 
dition during  the  winter,  the  only  damage  done  was  to  the  banks,  30  feet  of  which 
washed  away  at  each  side  of  the  chute.  Operations  were  resumed  on  June  15,  and 
at  the  close  of  the  year  the  dam  was  nearly  finished.  The  structure  is  18  feet  wide, 
3  feet  high  above  low  water,  and  about  325  feet  long.  An  abutment  will  be  built  at 
eaoh  end  of  the  dam  to  prevent  the  water  from  cutting  around. 

Dam  at  Hickory,  150  miles  above  Pittsburg. — The  left  branch  or  low  channel  of  the 
river  at  Hickory  is  obstructed  at  the  foot  by  a  number  of  very  troublesome  bars, 
which  spread  the  water  over  the  entire  river  bed.  The  right  branch  is  comparatively 
free  from  obstruction,  and  is  generally  run  by  navigators  whenever  the  water  is  high 
enough.  To  improve  this  point  it  is  proposed  to  close  the  left  chute  at  the  head  of 
Green's  Island  with  a  low  dam.  The  structure  will  be  a  crib  work  filled  with  stone 
and  paved  on  the  top ;  the  lower  side  will  have  a  slope  and  apron.  Its  width  will  be 
18  feet,  its  height  above  low  water  3  feet,  and  its  length  730  feet.  The  timber  for 
this  work  is  being  furnished  by  Messrs.  Wheeler  and  Dusenbury  of  East  Hickory, 
Pa.,  who  recently  had  the  misfortune  to  lose  their  principal  mill  by  fire.  Pending 
the  completion  of  a  new  mill,  the  work  of  construction  of  the  dam  is  being  delayed. 

Dam  at  Pithole,  140  miles  above  Pittsburg. — The  shoal  at  this  point  is  one  or  the  worst 
on  the  river.  The  deepest  water  is  along  the  left  bank,  but  it  is  not  practicable  for 
navigation.  The  object  of  the  dam  is  to  stop  the  waste  of  water  down  the  left  and 
to  confine  it  to  the  right  or  navigable  channel.  It  will  close  the  left  chute  between 
the  main  land  and  Pithole  Island,  a  distance  of  1,200  feet.  In  cross  section  it  is  sim- 
ilar to  the  Hickory  Dam.  About  1,000  cubic  yards  of  stone  have  been  quarried  for 
the  work,  and  drift  bolts  and  considerable  timber  are  on  the  ground.  At  the  close 
of  the  year  50  feet  of  the  timber  work  had  been  put  in  place. 

Removal  of  bar  at  Pithole  Hippie. — This  bar,  composed  of  coarse  gravel  and  bowl- 
ders, is  located  nearly  in  the  middle  of  the  channel,  and  is  a  very  serious  obstruction 
to  navigation.  Operations  on  its  removal  will  be  commenced  as  soon  as  the  water 
reaches  a  lower  stage. 

Dike  at  Bed  Bank  Ripple,  64  miles  above  Pittsburg. — The  paving  which  had 
washed  out  during  the  previous  winter,  in  all  about  3  squares,  was  restored  last 
season,  and  the  open  joints  of  the  back  slope  of  the  dike  filled  with  cement  grout. 
As  was  expected,  the  effect  of  the  dike  in  cutting  a  new  channel  was  to  scour  out 
quite  a  number  of  large  bowlders.  Two  hundred  and  thirty-six  cubic  yards  of  these 
were  taken  out  and  deposited  along  the  front  wall  and  at  the  foot  of  the  dike  to 
protect  it. 

The  work  of  removing  obstructions  from  the  channel  of  the  river  has  not  been 
commenced,  as  the  water  has  not  reached  a  stage  at  which  this  work  can  be  done 
most  advantageously. 

ENCROACHMENTS. 

The  manner  in  which  the  Allegheny  River  is  being  encroached  upon  in  the  cities 
of  Pittsburg  and  Allegheny  deserves  special  note.  Primarily  the  object  in  dumping 
the  refuse  into  the  rivers  has  been  simply  to  get  rid  of  it,  but  recently  manufac- 
turers, railroad  companies,  and  others,  anil  even  the  city  of  Pittsburg,  have  been 
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engaged  systematically  in  filling  up  as  much  of  the  river  as  possible,  and  in  appro- 
priating the  property  thus  taken  to  their  own  uses.  This  practice  has  been  carried 
on  so  extensively  that  in  some  instances  the  stream  has  been  robbed  of  one-half  its 
width.  A  narrow,  contracted  channel  may  not  be  so  objectionable  for  through 
navigation,  but  for  a  local  or  harbor  business  such  as  exists  at  Pittsburg,  where 
thousands  of  craft  are  moored  almost  all  the  time,  it  requires  no  argument  to  show 
its  impracticability,  and  the  need  of  all  possible  room  for  harbor  and  landing 
facilities.  During  3  years  little  heavy  ice  has  passed  out  of  the  upper  rivers,  but  it 
is  certainly  only  a  matter  of  time  until  there  will  be  heavy  ice,  and,  with  a  narrow 
'river  stripped  of  its  natural  safe  harbors,  it  would  seem  altogether  probable  that 
nearly  everything  moored  along  its  banks  must  be  swept  away.  It  is  not  surprising, 
then,  that  navigators  should  view  the  situation  with  alarm,  and  vigorously  protest 
against  a  continuation  of  the  evil-. 

The  cases  of  encroachment  on  the  Allegheny  that  have  been  investigated  and  re- 
ported and  the  disposition  made  of  them  are  as  follows : 

The  Western  Pennsylvania  Exposition  Society,  the  city  of  Pittsburg,  and  D.  M. 
Bigelow,  making  an  embankment  between  the  Sixth  Street  Bridge  and  the  "  Point/' 
Pittsburg.  In  each  case  a  bill  in  equity  was  filed  by  the  United  States  attorney,  and 
at  the  hearing  the  defendants  filed  stipulations  agreeing  to  place  nothing  more  into 
the  river  pending  the  establishment  of  the  United  States  harbor  lines. 

Howe,  Brown  &  Co.,  Limited,  the  Pittsburg  Junction  Railway  Company,  and  the 
city  of  Pittsburg,  making  an  embankment  at  Twenty-first  street,  Pittsburg.  On 
notice  given  all  parties  stopped  filling. 

The  Pittsburg  and  Western  Railway  Company,  constructing  a  roundhouse  at  Mill- 
vale.  On  notice  given  the  company  removed  the  part  of  the  structure 'outside  of  the 
State  high-water  line. 

The  Porter  and  Donthell  Company,  Limited,  and  James  Hunter,  making  an  em- 
bankment on  the  right  side  of  the  river  below  the  Sixth  Street  Bridge.  A  prelimi- 
nary injunction  was  procured. 

Isaac  Craig  and  others,  making  an  embankment  on  the  right  side  of  the  river  below 
the  Sixth  Street  Bridge.  A  bill  m  equity  has  been  filed  by  the  United  States  attor- 
ney.    • 

Respectfully  submitted, 
Your  obedient  servant, 

J.  W.  Arras, 
Aeeietant  Engineer, 

Col.  Wm.  E.  Merrill, 

Corp*  °f  Engineer*. 


COMMERCIAL  STATISTICS. 


The  following  statement  of  the  commerce  of  the  Allegheny  River  is  neoecaarily 
incomplete,  but  it  is  believed  to  be  as  accurate  as  can  be  had.  It  has  been  compiled 
by  Mr.  J.  W.  Arras,  resident  engineer : 


Articles. 


Quantity. 


Articles. 


Quantity. 


Barges 

Bark 

Barrels 

Boat  bottoms  . . . 

Coal 

Fire  clay 

Gas  pipe 

General  freight. 

Hay 

Nitroglycerine. . 


Tons. 

2,700 

1,000 

964 

28,800 

1,140 

1,144 

1,265 

1,684 

600 

86 


Paving  stones 

Piles?. 

Railroad  ties.. 
Rough  lumber. 

Sand. 

Staves 

Stone 

Timber 

Total..... 


Ton*. 

10,000 

3,000 

7,600 

148,800 

70,000 

410 

0,376 

111,518 


400,837 


Passengers  carried,  2, 827* 
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In  addition  to  the  above  the  following  is  an  approximate  statement  of  the  move- 
ment of  commerce  in  the  Allegheny  Harbor  of  the  city  of  Pittsburg : 


Articles. 


Quantity. 


Articles. 


Quantity. 


Cars,  loaded 
Cars,  empty 

Coal 

Gas  pipe — 

Gravel 

Manure 


Ton*. 

181, 076 
34,448 

152,000 
4,664 
16,000 
20,000 


Sand 

Railroad  ties 
Vegetables  . 

Total.. 


Torn. 
111,100 
14,150 
1,044 


585,072 


G  G  xx. 


DAM  AT  HERR  I8LAND,  ALLEGHENY  RIVER. 

During  the  fiscal  year  the  land  required  on  both  banks  of  the  river 
was  purchased.  The  authorities  of  Allegheny  City,  to  whom  the  land 
on  the  right  bank  belonged,  sold  it  for  the  nominal  consideration  of  $1, 
on  condition  that  the  dam  should  be  a  movable  one.  A  petition  to  the 
same  effect  was  likewise  received  from  the  authorities  of  the  city  of 
Pittsburg,  from  the  Pittsburg  Chamber  of  Commerce,  and  from  the 
Engineers'  Society  of  Western  Pennsylvania.  -In  all  the  petitions  the 
reason  alleged  for  desiring  that  the  dam  be  a  movable  one  was  the  fear 
that  the  height  of  floods  in  the  Allegheny  Eiver  would  be  increased  by  a 
fixed  dam. 

The  question  of  the  proposed  change  was  referred  to  the  Secretary 
of  War  by  the  Chief  of  Engineers,  and  on  September  29  it  was  ordered 
that  the  dam  at  Herr  Island  be  made  a  movable  one.  This  change  in 
design  necessitated  a  corresponding  change  in  the  estimated  cost  of  the 
work;  the  estimate  for  the  present  design  is  $600,000. 

It  was  supposed  that  after  this  action  there  would  be  no  further  cause 
for  delay,  but  a  number  of  riparian  owners  on  the  left  or  Pittsburg  side 
of  the  river,  to  whom  no  allowance  for  damages  had  been  made,  for  the 
reason  that  the  proposed  lock  was  to  be  outside  of  the  high-water  line, 
brought  suit  in  the  circuit  court  of  the  United  States  for  compensation. 
The  case  was  placed  in  the  hands  of  the  United  States  attorney  for  the 
western  district  of  Pennsylvania,  and  at  the  close  of  the  fiscal  year  it 
had  not  been  argued. 

During  the  year  the  lot,  purchased  by  the  United  States  as  a  site  for 
a  lockkeeper*s  house,  was  filled  to  the  level  of  the  streets  without  cost 
to  the  Government  other  than  the  services  of  a  watchman  to  see  that 
proper  material  was  used. 

The  enforced  delay  was  utilized  in  making  drawings  of  the  proposed 
lock. 

An  estimate  of  $200,000  for  continuing  the  work  is  herewith  sub- 
mitted. 

For  further  particulars  reference  is  made  to  the  annexed  report  of 
Mr.  J.  W.  Arras,  civil  engineer. 

Money  statement 

July  1, 1890,  balance  unexpended $68,951.69 

Amount  appropriated  by  act  approved  September  19,  1890 35, 000. 00 

103, 954.  C9 
June  30,  1891,  amount  expended  during  fiscal  year 33, 306.46 

July  1, 1891,  balance  unexpended „ -...,...     70, 648. 23 
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{Amount  (estimated)  required  for  completion  of  existing  project $524, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1893  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  J.  W.  ARRAS,  ASSISTANT  ENGINEER. 

Pittsburg,  Pa.,  July  1, 1891. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  upon  the  construction 
of  the  Herr  Island  Dam,  Allegheny  River,  for  the  fiscal  year  ending  June  30,  1891 : 

At  the  close  of  the  last  fiscal  year  only  some  formal  matters  were  necessary  to 
place  the  Government  in  possession  of  the  land  required  for  the  lock  buildings  and 
abutment.  The  deed  for  the  property  on  the  Pittsburg  side  was  received  and  the 
price  agreed  upon  was  paid.  The  ordinance  granting  to  the  United  States  land  on 
the  right  bank  of  the  river  for  the  abutment  of  the  dam,  which  had  passed  the  com- 
mon branch  of  the  councils  of  Allegheny  City,  was  also  passed  by  the  select  branch 
and  subsequently  approved  by  the  mayor.  As  soon  as  it  was  decided  to  construct  a 
movable  instead  of  a  fixed  dam  the  mayor  executed  a  deed  in  conformity  with  the 
ordinance  conveying  the  property  to  the  Government.  This  deed  has  since  been  ap- 
proved by  the  Attorney-General  of  the  United  States. 

With  the  necessary  land  procured  it  was  hoped  that  matters  were  in  shape  to 
commence  the  work  of  construction,  but  at  this  point  another  obstacle  was  met.  On 
behalf  of  the  various  proprietors  of  land  back  of  and  abutting  on  the  proposed  lock 
and  guide  walls  a  bill  in  equity  was  filed  in  the  circuit  court  of  the  United  States 

graying  for  an  injunction  restraining  the  Government  from  building  the  lock  and 
am  until  compensation  be  made  for  whatever  possible  damage  the  property  may 
suffer  through  the  erection  of  the  walls,  and  asking  for  an  order  of  the  court  requir- 
ing the  Government  to  take  the  proper  steps  to  acquire  the  right  to  construct  walls 
in  the  river  in  front  of  these  properties.  At  the  close  of  the  year  the  case  had  not 
been  argued. 

The  only  work  that  could  be  accomplished,  until  the  title  to  the  land  is  perfect, 
was  to  fill  up  the  lot  procured  on  the  left  bank  for  the  lockkeeper's  house.  The 
surface  of  the  lot  when  purchased  was  about  8  feet  above  the  low- water  level.  The 
lot,  as  far  out  as  practicable,  until  the  land  wall  of  the  lock  is  built,  was  raised  to 
the  elevation  of  Twenty-second  street,  on  which  it  fronts,  about  30  feet  above  low 
water.  The  embankment  was  made  of  mill  cinder,  earth,  brickbats,  etc.,  which 
were  delivered  gratis,  the  only  expense  to  the  Government  being  the  hire  of  a  watch- 
man to  keep  out  garbage  and  other  light  materials.  About  8,000  cubic  yards  of 
material  was  placed  in  the  embankment. 
Respectfully  submitted, 


Your  obedient  servant. 


Col.  Wm.  E.  Merrill, 

Corps  of  Engineers. 


J.  W.  Arras, 

Assistant  Engineer. 


G  G  12. 

ICE-HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO. 

The  ice-liarbor  is  the  lower  pool  of  the  Muskingum  River,  which  has 
been  created  by  the  slack-water  dam  at  Marietta,  and  the  object  of  the 
work  under  consideration  is  to  build  a  passway  through  this  dam  of 
such  size  as  will  permit  Ohio  River  packets  and  coal  fleets  to  take  refuge 
from  ice  in  this  pool.  The  passway  in  question  consists  of  a  large  lock, 
which,  owing  to  the  local  conditions  controlling  the  ouly  available  site, 
had  to  be  built  with  independent  axes  of  entrance  and  exit,  the  angle 
between  these  axes  being  11°  15'.  This  involved  the  necessity  of  widen- 
ing the  lock  chamber  at  both  ends  so  as  to  permit  boats  to  change  di- 
rection while  in  the  lock.  The  plan  of  the  lock  chamber  is  therefore 
somewhat  hke  an  hourglass,  the  lock  being  narrowest  in  the  middle. 
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The  maximum  rectangle  which  can  be  passed  through  the  lock  has  a 
length  of  365  feet  and  a  width  of  56  feet.  The  Work  has  been  in  prog- 
ress since  1880,  but  has  been  kept  back  by  inadequate  appropriations 
and  the  occasional  absence  of  any  appropriation.  The  river  and  harbor 
act  of  September  19,  1890,  contained  an  appropriation  of  $30,000  ibr 
this  work.  As  this  appropriation  was  not  available  until  late  in  the 
autumn,  and  the  season  had  been  a  very  wet  one,  it  was  judged  best  to 
do  such  work  as  could  be  completed  without  unwatering  the  lock,  but 
to  postpone  any  extensive  work  until  the  spring  of  1891.  Being  in  fact 
a  part  of  the  Muskingum  River,  this  work  was  placed  under  the  local 
charge  of  Lieut.  0.  E.  Gillette,  Corps  of  Engineers,  whose  report  is 
herewith  submitted.  The  foreman  of  the  work  is  Mr.  A.  Morris,  to 
whose  practical  skill  and  fidelity  the  Government  is  very  much  in- 
debted. 

Money  statement. 

July  1, 1890,  balance  unexpended , $287.78 

Amount  appropriated  by  act  approved  September  19, 1890 30, 000. 00 

30,  287. 78 
June  30, 1891,  amount  expended  during  fiscal  year 10, 173. 49 

July  1, 1891,  balance  unexpended 20,114.29 

July  1, 1891, outstanding  liabilities. 6,017.23 

July  1, 1891,  balance  available 14,097.06 


report  op  lieutenant  c.  k.  gillette,  corps  op  engineers. 

United  States  Engineer  Office, 

Zanesville,  Ohio,  July  2,  1891. 
Sir  :  I  have  to  submit  the  following  report  of  work  on  the  ice  harbor  at  the  month 
of  the  Muskingum  River,  Ohio,  for  the  fiscal  year  ending  June  30,  1891. 

The  appropriation  for  this  work  became  available  September  19,  1890,  which  vraa 
too  late  to  justify  boginning  work  with  full  force  before  the  following  spring,  as  both 
rivers  were  quite  high.  A  long  stretch  of  river  wall,  however,  lacked  little  except 
coping.  One  hundred  and  seventy-five  feet  of  this  was  completed  between  October 
20  and  December  31,  the  masonry  being  laid  with  a  crane  boat.  Work  was  carried 
on  without  interruption  from  March  30  to  the  close  of  the  fiscal  year,  at  which  date 
the  masonry  of  the  river  wall  is  complete.  The  land  wall  is  complete  for  a  distance 
of  286  feet  from  the  upper  ond.  The  balance  of  the  wall,  155  feet,  is  12  feet  above 
the  lower  miter  sill.  The  miter  sills  are  complete,  and  the  upper  gates  are  in  posi- 
tion.   About  1,100  yards  of  masonry  remains  to  be  laid. 

Stone  from  the  river  wall  of  old  Lock  No.  1,  Muskingum  River,  was  largely  used 
in  the  upper  courses  of  the  lower  half  of  the  river  wall.  If  unexpected  delays  dp  not 
occur,  the  masonry  of  thiB  lock  will  be  completed  before  August  15.  The  lock,  how- 
ever, can  not  be  made  available  till  a  draw  is  placed  in  the  railroad  bridge  just  be- 
low it. 

Very  respectfully, 

Cassius  E.  Gillette, 
First  Lieutenant  of  Engineer*. 

Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers,  U.  8.  A, 
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G  G  13. 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO. 

This  report  is  limited  to  work  carried  on  under  the  appropriation  of 
August  11, 1888,  for  the  construction  of  a  lock  at  Taylorsville  and  the 
reconstruction  of  the  lock  at  Zanesville.  It  is  under  the  local  charge  of 
Lieut.  0.  B.  Gillette,  Corps  of  Engineers. 

This  work  yet  to  be  done  is  to  build  and  erect  lower  lock  gates  at  the 
Taylorsville  Lock,  to  build  a  guiding  crib  abovel  the  river  wall,  and  to 
open  a  channel  through  the  bed  rock  below  the  lower  end  of  tne  lock. 
This  last  is  the  only  work  that  has  been  pushed  during  the  year,  as  the 
other  items  can  be  attended  to  at  any  time,  and  it  is  unadvisable  to 
build  lock  gates  and  cribs  until  they  are  needed  for  use.  This  will  not 
be  the  case  until  a  draw  is  placed  in  the  Taylorsville  and  Duncan  Falls 
Bridge,  that  crosses  the  Muskingum  River  just  below  the  lock.  The 
commissioners  of  Muskingum  County,  to  whom  the  bridge  belongs,  have 
been  ordered  to  change  it,  and  have  been  given  until  September  30, 
1891,  to  do  so.  Thus  far  they  have  made  no  move  towards  obeying  the 
order. 

The  work  of  opening  out  the  channel  below  new  lock,  No.  9,  at  Tay- 
lorsville, was  begun  July  23  and  closed  November  1, 1890.  High  water 
interfered  very  materially  with  the  work.  Work  was  resumed  May 
25  and  is  still  in  progress.  Seven  thousand  five  hundred  yards  of  earth 
and  1,600  yards  of  rock  have  been  excavated.  The  work  was  done 
under  protection  of  a  cofferdam,  and  is  now  about  one-fifth  completed. 

Money  statement. 

July  1, 1890,  balance  unexpended $39,121.33 

June  30, 1891,  amount  expended  during  fiscal  year 3, 820. 09 

July  1, 1891,  balance  unexpended 35,301.24 

July  1,1891,  outstanding  liabilities 1,805.80 

July  1, 1891,  balance  available 33,495.44 


G  G  14. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  MUSKINGUM  RIVER,  OHIO. 

The  season  of  1889-'90  was  not  a  fortnnate  one  for  river  work,  but  it 
was  nothing  compared  to  the  season  of  189CM91,  which  was  extraordi- 
narily unfavorable,  the  summer  and  autumn  having  been  phenomenal 
for  high  water  and  floods  during  the  period  when  low  water  is  antici- 
pated, and  when  repairs  must  be  made  if  at  all.  The  fact  that  the 
counties  of  Muskingum  and  Morgan,  through  which  the  Muskingum 
Eiver  flows,  lost  eighty  county  bridges  during  the  fiscal  year,  and  that 
railway  traffic  along  the  banks  of  the  river  was  several  times  stopped  by 
the  loss  of  bridges  and  trestles,  will  give  some  indication  of  the  difficul- 
ties that  beset  the  work  of  rebuilding  the  locks  and  dams. 

During  the  year  Dam  No.  1  at  Marietta,  Dam  No.  6  at  Stockport,  and 
Dam  No.  8  at  Eagleport  gave  way,  and  up  to  the  end  of  the  fiscal  year 
it  had  been  impossible  to  repair  the  breaks.  The  bank  behind  the 
abutment  of  Dam  No.  4  at  Beverly  broke  through  one  night  without 
warning,  but  the  dam  and  abutment  remained  intact.  At  the  close  of 
ENG  91 149 
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the  fiscal  year  the  break  had  been  repaired,  as  the  result  of  a  persever- 
ing and  masterly  contest  against  heavy  odds,  the  details  of  which  are 
given  in  the  annexed  report  of  Lieutenant  Gillette. 

At  the  close  of  the  year  the  repairs  on  Locks  3  and  4  had  been  com- 
pleted, and  these  locks  were  open  to  navigation.  The  repairs  on  Lock 
8  were  completed,  but  the  cofferdams  had  not  yet  been  removed. 
Locks  6  and  7  were  still  unfinished,  but  in  each  case  the  difficult  work 
was  over,  and  final  success  was  merely  a  matter  of  time. 

In  reconstructing  the  Muskingum  locks  advantage  has  been  taken  of 
the  opportunity  to  make  the  system  uniform  by  correcting  all  errors  in 
length  and  width,  by  giving  uniform  guards,  so  that  all  locks  will  be 
submerged  at  about  the  same  epoch,  by  giving  equal  depths  throughout 
on  all  miter  sills,  and  by  introducing  improved  valves  and  apparatus 
for  handling  the  gates.  Wherever  the  heads  of  locks  were  rebuilt, 
stone  miter  sills  were  laid,  and  the  lock  was  filled  through  a  transverse 
culvert,  discharging  by  a  number  of  issues  under  the  miter  sill,  and 
supplied  from  vertical  wells  at  each  end.  The  valve  used  in  every  case 
was  the  low  cylindrical  valve  of  Moraillon,  described  in  the  Annates  des 
Fonts  et  Chaassies  for  1886,  which  is  used  on  the  Central  Canal  of  France 
and  has  proved  a  remarkable  success  on  the  Muskingum.  As  this  type 
of  valve  requires  a  vertical  discharge,  it  is  not  well  adapted  to  use  in 
emptying  locks,  and  for  this  purpose  balanced  valves  on  a  vertical  shaft 
have  been  chosen.  These  also  work  very  easily  and  satisfactorily,  the 
only  objection  being  that  they  can  not  be  made  water-tight. 

At  all  locks,  recessed  ladders  of  iron  have  been  introduced  for  con- 
venience in  the  service  of  the  lock,  and  as  a  life-saving  precaution.  The 
latest  practice  is  to  use  four  ladders,  two  at  each  end. 

As  much  trouble  and  expense  are  annually  incurred  in  keeping  the 
canals  clear  of  mud,  short  sections  of  needle  dam  have  been  built  across 
the  heads  of  the  locks  at  Lowell  (No.  3)  and  Beverly  (No.  4)  in  order  to 
flush  out  these  canals.  It  is  possible  with  these  dams  to  open  both  sets 
of  gates,  and  to  send  a  powerful  current  through  the  canal  and  the 
lock.  As  yet  there  has  not  been  time  to  test  the  practicability  of  keep- 
ing the  canal  clear  by  this  method.  The  needle  dam  selected  is  that  in 
use  at  .the  Port  £  P Anglais  dam  since  its  reconstruction,  the  needles 
being  provided  with  the  hook  devised  by  M.  Lavoll£e,  chief  engineer 
of  Fonts  et  ChaussSes. 

The  following  is  a  list  of  bridges  on  the  Muskingum  Eiver  which  the 
Secretary  of  War  has  ordered  to  be  changed  with  a  view  to  removing 
the  obstruction  to  navigation,  and  a  statement  of  the  action  thus  far 
taken  under  these  orders : 

Fifth  Street  Bridge  in  Zanesville. — The  work  of  rebuilding  this  bridge 
is  advancing  rapidly. 

Main  Street  Bridge  in  Zanesville. — Nothing  has  been  done  towards 
altering  this  bridge.    The  time  has  been  extended  to  December  1, 1892. 

Taylorsville  and  Duncan  Falls  Bridge. — Nothing  has  yet  been  done 
towards  altering  this  bridge. 

Beverly  and  Waterford  Bridge. — The  alterations  to  this  bridge  are  wrell 
under  way. 

Upper  bridge  over  Lowell  Canal. — Nothing  has  been  done  towards 
altering  this  bridge.  The  bridge  will  probably  be  abandoned,  but  the 
matter  is  in  abeyance,  awaiting  the  results  of  some  modifications  re- 
cently made  in  the  Lowell  Canal. 

Railroad  Bridge  at  Marietta. — Nothing  has  yet  been  done  towards 
altering  this  bridge. 
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For  further  details  reference  is  made  to  the  annexed  report  of  Lieut. 
C.  E.  Gillette,  Corps  of  Engineers,  who  has  been  in  local  charge  through- 
out the  year. 

The  following  table  shows  the  condition  of  the  leases  on  the  Mus- 
kingum River  during  the  past  year  and  the  amounts  collected,  all  of 
which  have  been  deposited  to  the  credit  of  the  Treasurer  of  the  United 
States.  The  amounts  are  less  than  usual  on  account  of  the  rebates 
allowed  for  failure  of  water  by  the  breaking  of  the  dams. 


Muskingum  River  leases  for  year  ending  April  SO,  1891, 


Location. 


Leasee. 


Dated, 


Expires. 


Dam  1,  Marietta 

Bam  2,  Devole  . . : 

Dam  3,  Lowell 

Do 

Do 

Do 

Do 

Do 

Do 

Dam  4,  Beverly 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do.. ..••• 

Do 

Dam  6,  Stockport 

Dam  7,  McConnelsville  . 
Dam  9,  Duncan  Falls  . . . 

Dam  9,  Taylorsville 

Dam  10,  Zanesville 

Do 


Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Symnies  Creek  . 


Phoenix  Mill  Company 

Gates  &.  Payne 

Milton  King 1..., 

F.  Wilking  &  Co 

do 

Kechstciuer  Bros 

....do •... 

E.  W.  Sprague 

George  Rice 

Robbiim  Bros 

Stall  &  Jumper 

H,  C.Baldwin 

George  S.  Woratell 

Mary  L.  Baldwin 

— do 

D.T.Brown .* 

...do 

I.  D.  Spooner 

Isaac  1).  Spooner 

Joseph  Newberry 

E.  M.  Stanberry 

John  Miller 

Frazier  &  Son 

Drone  <fc  Co 

John  T.  Drone 

Edward  Johnson 

...do 

...do 

Joseph  Shaw 

— do 

Gary  Bros.  &  Silvey 

...do 

Gary  &  McLaughlin 

Beaumont  &  Blankenlrahler. 
Sarah  V.  Plummer 


May 
May 
Nov. 
Nov. 
May 
Nov. 
May 
Dec. 
Sept. 
May 
May 


1,1873 
1,1889 
1,1889 
1,1873 
1,1890 
1, 1873 
1,1890 
2, 1879 
1,1889 
1,1889 
3,1889 


May  11,1875 
May  1, 1890 
Mar.  28, 1884 
May  1,1890 
July  13, 1880 
May    1,1890 


Nov. 
May 
May 
Sept. 


1,1884 

1,1890 

1,1889 

1839 


Dec.  31,1836 

....do 

Dec.  7,1871 
May  1,1890 
Mar.  30, 1872 
May  1,1890 
May  1,1889 
Sept.  6,1881 
May  1,1890 
May  1,1862 
Dec.  10,1873 
Nov.  30, 1887 
Mav    1,1890 

....oo 

July  1,1889 
Apr.    2,1889 


May 
May 
Nov. 
Nov. 
May 
Nov. 
May 
Dec. 
Sept. 
May 
May 
May 
May 
May 
May 


1,1903 
1,1909 
1,1909 
1*1903 
1, 1910 
1,1903 
1, 1910 
15, 1909 
1,1909 
1,1909 
3,1909 
1,1905 
1, 1910 
1, 1914 
1, 1910 


July  13,1916 
May  1, 1916 
Nov.  1,1914 
May  1, 1910 
May     1, 1909 


Sept. 
May 
May 
May 
May 
Aug. 
May 
May 
Nov. 


1,1901 
1, 1910 
1,1900 

1. 1910 
1,1909 

1. 1911 
1, 1910 
1,1892 
1,1903 


May    1, 1910 

'l,1909 
2,1894 


July 
Apr. 
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Muskingum  River  tease*  for  year  ending  April  SO,  1891 — Continued. 


Lessee. 


Phoenix  Mill  Company. 

Gat  oh  &  Payne 

Milton  King* 

F.Wilking&Co.t 

Do 

JRechsteiner  Bros,  t 

Do. 


E.  W.  Sprague. 
George  Kice. 


Kobblns  Bros 

Stnll  «fc  Jumper 

H.C.  Baldwin* 

George  S.  Wore  toll . 
Mary  L.  Baldwin  t. 

D.T.  Brown  t! ...... 

Do 

I.D.Spocnert  . 


Subject . 


Water-power . 
...do 


.do. 

.do. 

.do. 

.do  . 

.do. 

.do. 

. ,        do. 

Isaac  I).  Spo*  nor '. . . , do  . 

Joaepli  Newberry do  . 

— -*  -      *  ■  do. 

do. 

do. 

do. 


do 

do 

do 

do 

do 

Land . 

...do 

Water-power . 

do 


K.M.Stanberryt 
John  Miller  J.... 
Frazior  &  Sonf.. 

Drone  &  Cot . 

John  T.  Drone I do 

Edward  Johnson  t 

Do 

Do 

Joseph  Shaw  t 

Gary  Bros.  &  Silvoy V. ...... 

Do  if. '.*.".'* '.'.*.'*.'.*.".* '.".'".. 

Do** 

Gary  &  McLaughlin 

Beaninont  &  Blaukenbuhlcr 
Sarah  V.  Phunmer  tt 


Cubic 

feet  of 

water  per 

minute. 


5,000 
9.000 
2,000 


7,280 


4,446 


1,904 
5,293 


5,000 


5,000 


6,500 


4,000 
6.390 
<§> 

(II) 
(II) 


Annual 
rental. 


$350.00 
108.00 
100.00 


174.72 


106.70 

5.00 

6.00 

100.00 

127.03 


11«.24 


100.00 


118.30 


100.00 
230.01 


Senate  j    Rents 
allowed,  collected. 


•303.87 


$46.13 
108.00 


34.81 
44.26 


174.72 


106.70 

5.00 

6.00 

65.16 

82.78 


39.81  , 
"aLMT 


74.43 
65.16 


41.23  I 


77.07 


34.84  I 
(9.12 


65.16 
130.72 


do 

do 

...do 

...do 

...do 

...do 

Land 

...do 

Water-power  . 

...do 

...do 

Land 


7,500 


6,029 
7,397 


4,619 


4,794 
4,794 
7,741 


Total. 


I 


I 


453.60 


361.74 
443.82 


207.85 


186.97 
186.97 
278.68 


453.60 


361.74 
443.82 


207.85 


132.44 
v54.53 
278.68 


2,939.69 


*  Lessee  insolvent.    Water  shut  off. 
t  Canceled  May  1.1890. 

S  Perpetual,  free  lease  of  water-power. 
Enough  to  propel  10  run  of  4'  5"  mill-stones. 
Enough  to  propel  15  run  of  4|'  mill-stones. 
H  Revocable  license;  canceled  May  1, 1890. 
**  Lease  transferred  to  Gary  &  McLaughlin,  January  16, 1891. 
tt  Terms,  5  years  in  advance. 


Estimate  for  fiscal  year  ending  June  30,  189$. 

Lock  and  Dam  No.  1 $11,000 

Lock  and  Dam  No.  2 12,000 

Lock  aud  Dam  No.  3 4,000 

Lock  and  Dam  No.  4 4, 000 

Lock  and  Dam  No.  5 7, 500 

Lock  and  Dam  No.  6 20,000 

Lock  and  Dam  No.  7 16,500 

Lock  and  Dam  No.  8 38,000 

Lock  and  Dam  No.  9 2,000 

Lock  and  Dam  No.  10 2,000 

Lock-keepers'  salaries 7, 000 

U.  8.  steamer  Vega 4, 500 

Dredging 15,000 

Clerks  and  draftsmen 6,200 

Kent,  fuel,  and  gas 300 

Survey 200 

Contingencies 5, 000 

Total 165,200 
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Detailed  statement  of  expenses  incurred  for  operating  and  maintaining  the  locks  and  dams 
on  the  Muskingum  Biverfor  the  fiscal  year  ending  June  30, 1891. 

GENERAL  ADMINISTRATION. 


Month. 


Salaries. 


Office  force. 


Lock-keep- 
ers, bridge- 
tender,  and 
watchman. 


Plant. 


First  coat. 


Repairs. 


July 

August-... 
September . 

October 

November . 
December  . 
January  — 
February . . 

March 

April 

May 

June 


Total. 


$515.00 
600.00 
580.00 
620.00 
520.00 
607.50 
646.07 
520.00 
520.00 
520.00 
520.00 


$490.00 
400.00 
400.00 
490.00 
435.00 
435.00 
684.00 
584.00 
584.00 
684.00 
.  604.00 
504.00 


$766.32 

064.47 

300.66 

636.56 

372.54 

80.67 

82.82 

65.75 

169.79 

48.21 

106.30 

10.25 


6,060.17 


6,264.00 


3,760.43  I 


$316.01 

106.64 

104.08 

177.39 

21.31 

125.71 

31.23 

44.07 

62.37 

77.70 

28.76 

6.00 


1,002.17 


Month. 


Buildings. 


Supplies. 


Transpor- 
tation. 


Miscella- 
neous. 


Total. 


July 

August 

September . 
October — 
November . 
December. . 
January . . . 
February . . 

March 

April 

May 

June 


Total. 


$135. 31 

5.00 

185.73 

10.75 

36.04 

1.80 

14.00 


13.04 
"\"io" 


$27.21 
65.32 
12.56 
10.06 
22.02 
63.28 
10.53 

0.50 
17.88 
20.12 

2.25 


$107.88 
25.15 
23.04 
81.37 
17.06 
12.46 
8.80 
6.08 
2.76 


1.10 
2.65 


$240.92 
120.34 
178.41 
108.37 

82.82 
110.58 

65.95 

73.95 
108.02 

77.96 
121. 12 

18.82 


404.15 


261.71 


239.15 


$2,608.56 
2,467.01 
1,973.47 
1,985.40 
1. 508. 59 
1,455.09 
1, 284. 00 
1,303.34 
1, 458. 76 
1,327.00 
1, 464. 12 
550.22 


1,306.66  1      10,377.44 


U.  S.  DREDGE  MALTA. 


Month. 

Salaries. 

Equip- 
ment. 

Supplies. 

Repairs. 

Towboat. 

Total. 

$573.45 
541.80 
404.65 
464,30 
550.85 
520.70 
454.40 
453. 05 
265.86 
163.57 
503.20 
531.20 

$162.40 

128.55 

30.43 

7.12 

9.75 

.25 

6.05 

4.43 

1.10 

$59.84 

138.81 

35.50 

55.70 

94.25 

36.40 

8.30 

2.76 

$362.63. 
31.64 
25.48 
56.45 
20.11 
06.09 

603.68 
38.30 

264.02 
3.00 

$1,220.00 
620.00 
600.00 
220.00 
600.00 
436.00 

$2,378.32 
1,460.80 
1, 105. 06 

October 

803.57 

November 

1,283.06 

December 

1,000.34 

1,072.43 

408.54 

January 

February  

530.98 

April 

May 

166.57 

9.60 

16.37 

620.00 

1,049.07 
531.20 

Total 

6,517.03 

1 

368.58 

447.03 

1,511.30 

4,216.00 

12,060.84 
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2374      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Detailed  statement  of  expenses  incurred  for  operating  and  maintaining  the  locks  and  dams 
on  the  Muskingum  Mirer,  etc. — Continued. 

U.  S.  STEAMER  VEGA. 


Month. 

Salaries. 

Equip- 
ment. 

Supplies. 

Repairs. 

Total. 

$287.08 
331.30 
360.25 
358.80 
355.00 
355.05 
352.50 
354.30 
196.50 
60.00 
60.00 
333.00 

$1.95 

$1.72 
2.00 

$1.75 
3.07 

9292.50 
336.37 
362.80 
398.58 
358.40 
357.05 
356  68 

September 

2.55 
22.51 

October 

3.90 
.60 
.60 

6.18 
.35 

13.37 

2.80 

.80 

November 

December 

.60 

Jan  uary 

Febr  uary 

354.65 

March , 

1.60 
2.60 

198.10 
62.60 

April 

May 

60  00 

June 

'* " 

333.00 

Total 

3,403.78 

27.61 

15.35 

25.99 

3,472,73 

LOCK  AND  DAM  No.  1. 


Month. 


July 

August. 
September. 
October  — 
November . 
December  . . 
January  — 
February... 

March 

April 

M*y 

June 


Total. 


Labor. 


1,801.54 
t,  042. 79 
553.67 
601.17 
28.05 
130.77 
106.15 
332.82 
283.95 


698.89 


7, 580. 40 


Material. 


$615.54 

4,051.19 

189.10 

592.42 

240.76 

855.69 

1,906.59 

295.73 

930.89 

186.69 

1.698.09 


11,562.69 


Supplies. 


$28.56 

125.53 

1.96 

13.00 


5.95 


175.00 


Boat  and 
ungine  hire, 


$14.00 
51.00 

140.00 
93.50 
82.50 
52.50 


433.50 


Total. 


$2,450.64 
7, 270. 51 

884.73 
1,300.09 

351.91 
1,038.96 
2,012.74 

634.50 
1,214.84 

186.69 
1,698.09 

698.89 


19,751.59 


LOCK  AND  DAM  No.  2. 


16.05 

'16  05 

1 

December 

I 

January 

8.40 
35.55 
31.20 

a  40 

February  

35.55 

March 

3L20 

April 

May 

J  MP*  TTrr-,--T-.T..-...Tr.lr„ .,,... 

! 

Total 

91.20 

91.20 

LOCK  AND  DAM  No.  3. 


July 

1,406.21 
385.18 
147.90 

40.00 

22.35 
449.85 

36.15 
120.40 

12. 45 

4.20 

267.  80 

977.  98 

1,276.14 
706.54 
573.81 

3.58 
259.17 
228.07 

1.76 
805.15 

.58 

37.95 

.18 

2,682.93 

24.00 

1, 153. 67 
721.89 

43.58 

November 

281.52 

December 

.85 

678.77 

January 

37.91 

February  

.40 

925.95 

March 

12.45 

April 

184.43 

7.40 

108.80 

* .75* 

188.63 

May 

275.95 

1,086.78 

Total 

3,870.47 

4,154.85 

40.71 

24.00 

8,090.03 
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Detailed  statement  of  expenses  incurred  for  operating  and  maintaining  the  locks  and  dams 
on  the  Muskingum  Hirer,  etc. — Continued. 

LOCK  AND  DAM  No.  4. 


Mouth. 


July 

Auguat  .  .  . 
September 
October  . . . 
November. 
December . 
January . . . 
February  . 

March 

April 

May 

June 

Total 


Labor. 


$1,731.50 
4, 366. 36 
3, 146. 76 
4, 598. 20 
5, 385. 29 
5, 160. 50 
5, 302. 46 
4, 104. 05 
2,507.33 
2, 708. 68 
1,352.74 
2,351.68 


42,805.55 


Material. 


136.87 
2, 073. 14 

1. 382. 90 
1,081.61 
2,238.61 
1, 103. 80 
1,321.95 

659. 57 
497. 30 

1. 617. 91 
131.51 


•  12, 745. 26 


Supplies. 


Boat  and 
engine  hire. 


$43.40 
.80 
20.75 
1.40 
92.94 
58.37 
92.82 
18.70 
22.75 


$379.00 
170.00 
195.00 
201.00 
202.50 
256.26 
297.00 
118.75 
184.75 


390.90  J      2,004.26 


Total. 


$2,190.86 
6,610.30 
4,745.50 
6. 482. 21 
7,919.34 
6,678.93 
7,104.23 
4,901.07 
3, 212. 13 
4.365.47 
1,484.25 
2,351.68 


57,945.97 


LOCK  AND  DAM  NO.  6. 


July 

13.35 
10.20 

13.35 

6.13 

16.33 

13.50 
8.25 
30.30 

382.68 

396.18 



8.25 

"** i            ...... 

30.30 

January » 

1 

February 

March 

83.10 
104.25 
13.35 
12.60 

83.10 

1 

104.25 

April 

May 

I 

13.35 

i 

12.60 

~*v 

1 

Total 

288.90 

388.81 

677. 71 

LOCK  AND  DAM  NO.  6. 


July 

August  — 
September  . 

October 

November.. 
December  . 
January — 

February'  ■• 

March 

April 

May 

June 


3,668.29 

4. 576. 87 

2.867.37 

2,413.68 

67 J.  76 

360. 43 

54.36 


4,109.91 

2, 758. 05 

1.408.11 

2, 268. 87 

691. 53 

226.  M 

.33 

38.87 


35.20 
52.63 
38.45 

.30 
28.00 

.30 


144.00 
31.00 
30.00 
31.00 
13.00 


5.50 


7,957.40 

7,418.55 

4,343.93 

4,713.85 

1,404.29 

586.87 

60.19 

38.87 


469. 67  I  18. 96  I 

4,129.70  !      2,021.92  I 
4,098.27  {  399.04  ! 


.15 
105.73 
358.95 


Total. 


.1    23,310.40  I     13,941.73  I 

I  I 


619. 71 


488.78 
6, 278. 18 
4,856.26 


275. 33        38, 147. 17 


LOCK  AND  DAM  NO.  7. 


July 

AllgllHt 

September  . 
October.... 
November.. 
December  . . 

January 

February  .. 

March 

April 

May 

J  une 


2,325.45 

2,871.49 

2, 149. 04 

1,823.55  | 

1,503.32 

1,038.03 

15.10 

335.62 

233.46 

216. 57 

699.80 

1,977.34 


Total. 


15, 188. 77 


1,117.54 

1, 956. 91 

1,535.75 

1,633.42 

449.09 

312.39 

.30 

421.47 

1.19 

1,021.80 

551.47 

388.91 


9,890.24 


123.19 


1.00 

.50 

4.70 


171.00 
22.50 
36. 25 
38.75 
37.50 
13.75 


129.39  I 


3,737.18 

4,850.90 

3,721.04 

3, 498. 72 

1.990.41 

1,  368. 87 

15.40 

757.09 

234.65 

1, 238. 37 

1,251.27 

2,366.25 


319.75  .      25,028.15 
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Detailed  statement  of  expenses  incurred  for  operating  and  maintaining  the  locks  and  dams 
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LOOK  AND  DAK  NO.  8. 


Month. 


July 

August 
September  . 

October 

November. . 
December.. 
January — 
February. . . 

March 

Ap 


June. 


Total. 


Labor. 


$2, 619. 47 

4,028.65 

3, 092. 85 

3,4.15.80 

.  2,460.46 

2, 046. 16 

1, 236. 79 

746.  49 

348. 12 

20.03 

1,821.94 

2,996.66 


Material. 


$2,750.04 

3,700.85 

1,421.48 

8,481.10 

2,125.97 

63.99 

361.00 

478.70 

11.23 

155.72 

1,021.70 

105.00 


24,853.42  I    15,676.84 


Supplies. 


$121.75 
129.92 
63.57 
55.35 
110.05 
117. 62 
90.80 
5.00 


86.50 


730.56 


Boat  and 
engine  hire. 


$51.00 
31.00 
30.00 
76.67 
89.00 
57.00 


334.67 


Total. 


$5. 542. 26 
7,890.42 
4.007.90 
7,018.98 
4, 7HT>.  48 
2.284.77 
1,688.59 
1,230.19 
359.35 
175.75 
2,880.14 
3,101.66 


41,595.49 


LOCK  AND  DAM  NO,  9. 


July 

553.75 
40.35 
123.15 
215.88 

18.14 

23.00 

594.89 

AOgUSt ..........,t.-ttt 

40.35 

123.15 

October 

82.58 

248.46 

379.60 

64.79 

444.39 

s 

February ^ 

March 

4L82 

19.25 

.......1 

61.07 

1 

April 

May 

1 

Jane 

1 

1 

Total 

1,354.65 

134.76 

23.00 

1,612.31 

LOCK  AND  DAM  NO.  10. 


July 

August  — 
September  . 
October  — 
November. . 
December . . 
January — 
February  .. 

March 

April 

May 

June 


49.02 
147.50 
79.80 
550.18 
650.07 
655.74 
137.60 
42.73 
80.40 
21.20 
43.40 


4.48 
162.18 

5.66 
837.42 
719.73 
188.99 


66.00 


49.10 


1.43 


78.00 


53.50 

811. 11 

85.46 

1,387.60 

1,369.80 

922,73 

137.60 

108.73 

30.40 

21.20 

92.50 


Total. 


2,407.64        2,033.56 


1.43 


78.00 


4,520.63 


Summary. 


General  administration $19, 377. 44 

U.S. dredge  Malta 12,060.84 

TJ. S. steamer  Vega 3,472.73 

Lock  and  Dam  No.  1 19,751.59 

Look  and  Dam  No.  2 91.20 

Look  and  Dam  No.  8 8,090.03 

Lock  and  Dam  No.  4 57,945.97 

Look  and  Dam  No.  5 677.71 


Lock  and  Dam  No.  6 $38,147.17 

Lock  and  Dam  No.  7 25.028.15 

Lock  and  Dam  No.  8 41,595.49 

Lock  and  Dam  No.  9 1,512.31 

Lock  and  Dam  No.  10 4,520.63 

Total 232.27L26 
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repoht  of  jjeutexant  c.  k.  gillette,  corps  of  en'gineers. 

United  States  Engineer  Office, 

Zanesville,  Ohio,  July  £, 1891. 

Sir  :  I  have  to  submit  the  following  report  on  operating  and  care  of  the  locks  and 
dams  on  the  Muskingum  River,  Ohio,  for  the  fiscal  year  ending  June  30,  1891 : 

The  latter  part  of  the  season  of  1890  was  exceedingly  unfavorable ;  sudden  and 
heavy  storms,  resulting  in  large  floods  in  the  river,  frequently  destroyed  cofferdams 
and  other  works  and  greatly  impeded  progress.  During  the  four  months  from  July 
•  1  to  October  31  there  were  42  rainy  days,  the  total  rainfall  being  22.3  inches,  the 
heaviest  being  4  inches  on  September  6.  On  July  1,  2.45  inches  fell  in  50  minutes. 
On  the  following  dates  there  was  more  than  4  feet  of  water  on  Dam  No.  7,  all  dates 
being  inclusive:  Jnly  2  to  7,  September  7  to  18,  October  14  to  19,  October  24  to  31. 
The  flood  of  September  13,  coming  in  the  midst  of  the  low- water  season,  lacked  only 
a  few  inches  of  being  higher  than  any  flood  since  the  great  one  of  1884.  During  the 
same  four  months  there  were  62  days" when  the-water  below  the  dams  was  5  feet  or 
more  above  pool  level.  On  July  1  the  river  above  Dam  No.  7  roso  several  feet  at  the 
rate  of  a  foot  in  12  minutes.  On  September  8,  though  there  was  little  or  no  rain  in 
Zanesville,  an  insignificant  brook,  12  miles  below,  rose  during  a  local  storm  to  a  tor- 
rent several  hundred  feet  wide,  carrying  great  quantities  of  heavy  drift.  During  the 
above  four  months  no  less  than  80  important  bridges,  spanning  tributaries  of  the 
Muskingum,  were  destroyed  in  the  counties  of  Muskingum  and  Morgan  alone.  Many 
smaller  ones  were  damaged  or  destroyed.  Under  these  conditions  the  work  was 
necessarily  slow  and  costly. 

LOCKS  AND  DAMS. 

Lock  and  Dam  No  t,  Marietta. — The  flood  of  July  1  tore  out  the  west  half  of  this 
dam.  It,  however,  consisted  of  little  else  than  an  old  brush  and  stone  cofferdam, 
built  8  years  before.  Preparations  had  previously  been  made  to  repair  this  dam,  and 
materials  were  partly  on  hand  when  the  accident  occurred.  The  repairs  were  begun 
Jnly  10,  and  a  new  section  30  feet  long  was  built  next  the  ice-harbor  lock,  but  not 
sheeted.  A  crib  210  feet  long  was  sunk  along  the  toe  of  the  old  dam  to  form  the  toe 
of  the  new  slope,  and  a  row  of  piling  was  driven  along  the  entire  toe  of  the  dam  to 
be  used  in  anchoring  it  down.  Floods  in  both  rivers  prevented  any  further  work 
last  season.  During  the  winter  the  balance  of  the  material  was  accumulated,  and 
in  June  the  work  of  framing  was  begun  and  is  now  over  half  completed.  The  mate- 
rials being  on  hand,  a  reasonably  good  season  will  permit  the  dam  being  completed 
this  fall.  The  old  lock  being  unserviceable,  it  was  partly  torn  down,  the  stone  of 
the  river  wall  being  used  in  the  ice-harbor  lock,  and  to  repair  the  land  wall  for  use 
as  an  abutment.    The  tearing  out  for  the  latter  work  is  about  completed. 

Lock  and  Dam  No.  8,  Lowell. — The  masonry  of  the  lock  was  completed,  the  lock 
gates  and  needle  dam  were  placed  in  position,  and  the  coffers  removed.  Navigation 
is  now  open  through  the  lock.  The  high  water  gave  no  opportunity  to  repair  the 
dam,  and  as  the  repairs  were  not  very  urgent  none  were  made. 

Lock  and  Dam  JVo.  4,  Beverly.— On  July  16,  when  there  was  only  about  4  inches  of 
water  on  the  dam,  the  upper  pool  broke  through  apparently  under  the  west  abut- 
ment, and  in  a  few  minutes  cut  a  channel  around  the  abutment  about  75  feet  wide, 
the  whole  river  going  through  the  break.  Tlje  60  feet  of  dam  next  the  abutment  was 
empty,  the  stone  having,  apparently,  gone  under  the  abutment ;  the  water  at  the 
toe  of  the  dam  was  at  the  normal  depth.  The  exact  cause  of  the  accident  is  uncer- 
tain. The  abutment  was  on  piling,  the  bottom  of  the  platform  being  2.3  feet 
below  the  apron  of  the  dam.  The  material  about  the  vicinity  was  of  a  sandy  na- 
ture and  easily  washed.  The  accident  was  probably  due  to  the  fact  that  the  bottom 
of  the  abutment  was  too  high  with  reference  to  the  toe  of  the  dam  and  that  it  was 
not  inclosed  with  sheet  piling  or  other  protection.  Springs  or  small  leaks,  aided  by 
the  reaction  below  the  dam,  probably  took  tho  material  from  among  the  piling 
nearly  to  the  upper  end  of  the  abutment,  or  possibly  beyond  it,  and  the  hydrostatic 
pressure  of  the  upper  pool  then  caused  a  break  through*  the  wall  of  earth  thus  left. 
This  breaking  through  may  have  been  aided  by  erosion  from  above.  During  tho  pre- 
vious winter  an  eddy  of  considerable  power  developed  above  the  abutment,  due  ap- 
parently to  the  shape  of  the  bank.  This  cut  away  the  bank  considerably,  and  at  a 
point  about  100  feet  upstroara  from  the  abutment  the  cutting  was  quite  deep,  10  or  12 
feet  below  the  crest  of  the  dam.  It  is  possible  that  a  similar  deepening  may  have  taken 
place  near  enough  to  the  abutment  to  aid  in  the  break.  «The  cutting  of  the  bank 
was  stopped  at  the  time  by  throwing  in  rubblestone.  The  break  must  have  been 
Biidden,  as  there  was  no  indication  the  night  before  of  anything  being  wrong. 
Soundings  for  a  new  crib  extension  to  the  abutment  were  made  two  days  before  the 
break.    The  depth  at  the  toe  of  the  abutment  was  9  feet  on  the  shore  side  and  18 
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feet  cm  the  river  Hide,  referred  to  the  toe  of  the  dam  as  zero.  The  back  sheetiug  of 
the  dam  was  from  16  to  20  feet  long  and  was  not  disturbed.  Work  of  clon- 
ing tho  break  was  begun  at  once.  Owing  to  the  strong  current  under  the 
corner  of  the  abutment,  and  to  the  fact  that  the  wash  extended  nearly  to  the 
bottom  of  the  piling,  it  was  unsafe  to  close  the  break  against  the  abutment,  and  a 
brush  and  stone  cofferdam  was  accordingly  thrown  across  from  a  point  of  the  shore 
to  the  dam  at  a  point  about  80  feet  from  the  abutment.  This  was  finished  in  August. 
It  was  raised  to  the  height  of  about  4  feet  above  the  crest  of  the  dam.  Under  its 
protection  a  crib  was  built  running  directly  upstream  from  the  abutment.  This. was 
to  be  a  foundation  for  the  embankment  closing  the  break.  The  flood  of  August  20 
severely  tried  the  brush  cofferdam  and  tore  out  the  crib.  The  cofferdam  was  not 
injured.  Tho  renewal  of  the  crib  was  immediately  begun,  and  a  line  of  sheet  piling 
was  driven  nearly  around  the  abutment.  The  flood  of  September  13  again  took  out  part 
of  the  crib.  The  coffer  stood  till  the  15th,  when  the  end  of  it  next  the  dam  was  carried 
away.  It  stood  all  right  tilt  a  large  tree  going  over  the  dam  caught  and  tore  away 
the  work  protecting  the  end  of  the  coffer  on  the  dam.  The  dam  itself  was  somewhat 
injured,  but  did  not  break.  The  width  of  the  gap  around  was  more  than  doubled. 
The  lateness  of  the  season  made  it  necessary  to  do  most  of  the  work  of  closing  the 
break  in  the  cofferdam  at  a  comparatively  high  stage.  This  was  a  very  difficult 
operation,  but  by  using  large  bowlders  .and  one  or  two  large  trees,  with  an  abundance 
of  brush  and  stone,  it  was  accomplished  early  in  October.  The  flood  of  October  15 
came  before  the  cofferdam  was  raised  to  its  full  height,  but  did  little  damage. 
After  that  the  coffer  was  raised  to  12  feet  above  the  dam,  and  there  were  no  danger- 
ous floods  till  February  17,  when  the  river  rose  to  a  height  several  feet  above  any 
flood  since  1884.  Work  had  in  the  mean  time  been  pushed  as  rapidly  as  possible,  lint 
it  was  not  yet  finished.  The  embankment  was  nearly  to  the  height  of  the  abutment, 
but  the  levee  connecting  it  with  the  high-water  ground  was  incomplete,  and  the  river 
was  still  narrowed  by  the  cofferdam.  It  was  necessary  to  work  a  large  force  day 
and  night  to  keep  the  work  above  the  rising  river,  but  it  was  finally  accomplished 
and  no  damage  done.  Since  then  work  has  been  prosecuted  without  serious  inter- 
ruption, and  at  the  close  of  the  year  the  dam  is  repaired,  the  embankment  is  practi- 
cally completed,  and  the  removal  of  the  cofferdam  has  been  begun. 

The  lock  being  in  bad  shape,  advantage  was  taken  of  the  drawing  down  of  the 
pool  to  begin  repairs  on  it.  New  miter  sills,  new  cylindrical  Ailing  valves,  and  new 
gates  were  put  in.  The  walls  were  thoroughly  repaired  with  concrete,  raised  to  the 
standard  height,  and  dressed  back  to  the  standard  width.  The  lock  is  now  in  opera- 
tion and  is  in  first-class  condition. 

Lock  and  Dam  No.  6,  Stockport. — Work  at  this  point  suffered  severely  from  the  floods. 
The  brush  and  stone  coffer  around  the  break  in  the  dam  was  completed  in  July.  Under 
its  protect  ion  the  frame  coffer  around  the  lock  was  completed  just  in  time  to  be  destroyed 
by  the  flood  of  August  26.  The  brush  coffer  was  not  damaged,  however,  and  the 
frame  one  was  replaced  as  rapidly  as  possible,  only  to  be  entirely  carried  away,  together 
with  a  part  of  the  brush  coffer,  by  the  flood  of  September  13.  These  cofferdams  were  all 
more  than  equal  to  the  demands  of  an  ordinary  season,  but  were  utterly  unequal  to  tlie 
floods  that  came  against  them.  The  lateness  of  the  season, together  with  the  desirability 
of  prolonging  the  river  wall  a  few  yards  upstream,  so  that  the  dam  could  be  renewed 
before  winter,  made  it  apparently  advisable  to  use  hastily  constructed  coffers  rather 
than  lose  valuable  time  building  more  substantial  ones.  This  applies  only  to  the 
frame  coffer,  that  of  brush  and  stone  being  built  iu  the  strongest  practicable  man- 
ner. It  is  probable  that  no  coffer  of  reasonable  cost,  on  the  smooth  rock  around  the 
lock,  would  have  stood  the  flood  of  September  13,  which  entirely  carried  away  large 
dimension  stones  and  heavy  cribs  filled  with  rubble.  The  bases  of  the  derricks  in 
the  lock  chamber,  the  pumping  engine  and  pump,  and  2  hoisting  engines  were  all 
carried  away,  but  were  afterward  recovered.  In  order  to  try  to  rebuild  the  land 
wall  before  winter,  a  cofferdam  was  built  down  tho  middle  of  the  chamber  in  Octo- 
ber, but  in  the  flood  of  October  13  this  was  mostly  destroyed.  The  break  iu  the  dam 
being  next  to  the  lock,  made  it  difficult  to  hold  a  coffer  around  the  lock  till  the  dam 
was  closed,  and  there  was  no  time  to  do  that.  Work  was  stopped  in  the  middle  of 
November.  During  the  winter  advantage  was  taken  of  a  period  of  low  water  to 
build  a  substantial  crib  parallel  to  the  lock  wall  and  outside  the  site  of  the  coffer- 
dam. lTnder  its  protection  work  was  resumed  early  in  the  spring  and  has  been  car- 
ried on  without  interruption  to  the  present  time,  wheu  the  land  wall  is  completed 
for  a  distance  of  61  feet  from  the  lower  end,  its  height  being  29  feet  1  inch  above  the 
lower  miter  sill ;  the  next  67  feet  of  wall  is  14£  feet  above  the  lower  sill.  The  river 
wall  is  completed  for  a  distance  of  61  feet  from  the  lower  end,  and  the  balance  is  23 
feet  above  the  lower  sill.  The  lower  gates  are  built.  The  brush  coffer  around  the 
break  in  the  dam  is  complefed  and  work  on  the  dam  will  be  begun  shortly.  If  the 
balance  of  the  season  is  reasonably  favorable  the  work  can  be  completed  in  October. 
While  the  pool  was  lowered  last  season  the  abutment  was  repaired  with  concrete. 

Lock  and  I  him  Xo.  7,  McCdnwlsrille. — It  was  found  that  the  part  of  the  land  wall 
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that  appeared  good  enough  to  repair  was  in  very  bad  shape,  the  face  being  almost 
entirely  separated  from  the  body  of  the  wall,  and  it  was  decided  to  tear  down  the 
whole  wall.  Work  was  carried  on  to  the  close  of  the  season,  whenever  the  stage  of 
water  would  permit.  Dnring  the  first  part  of  the  present  season,  the  work  being 
well  advanced  and  not  liable  to  damage,  and  in  view  of  a  probable  shortage  of  funds 
before  the  end  of  the  fiscal  year,  this  work  was  not  started  till  it  was  certain  that 
no  time  would  be  lost  at  Stockport  for  lack  of  funds.  At  present  the  work  is  going 
on  rapidly ;  the  land  wall  is  ready  for  coping  for  a  distance  of  121  feet  from  the 
lower  end,  and  the  balance  is  ready  for  the  foundation  courses.  The  river  wall  is 
completed  for  a  distance  of  109  feet  from  the  lower  end;  the  next  50  feet  is  ready 
for  the  coping ;  the  balance  is  nearly  ready  for  the  foundation  courses.  The  lower 
miter  sill  is  completed. 

During  the  year  upper  and  lower  gates  for  No.  4,  upper  gates  for  No.  8,  and  guard 
gates  for  No.  10  were  built.  Needles  for  the  dam  at  the  head  of  Lock  No.  3  were 
made. 

Lock  and  Dam  No.  8,  Eayleport. — The  plan  was  to  rebuild  the  greater  part  of  the 
dam,  raising  it  about  4  feet.  The  unfavorable  season  prevented  this,  and  no  work 
at  all  on  the  dam  would  have  been  attempted,  except  that  the  middle  third  of  the 
dam  was  old  and  rotten,  and  there  was  a  break  in  the  upper  part  of  it  that  was 
liable  to  very  much  enlarge  if  left  over  winter;  so  it  was  determined  to  rebuild  the 
middle  third  of  the  dam,  and  more  if  practicable.  A  cofferdam  of  brush  and  stone 
was  begun  around  it  in  July,  and  a  part  of  the  dam  was  torn  out  in  September. 
The  flood  of  September  13  broke  the  cofferdam,  and  injured  the  dam  itself  to  some 
extent.  The  coffer  was  rebuilt,  but  not  gravelled,  when  the  flood  of  October  13 
took  a  part  of  it  out,  and  before  it  subsided  the  dam  gave  way  in  the  middle ;  about 
one-fourth  of  it  went  away,  and  the  new  slope  between  the  break  and  the  lock  was 
so  damaged  that  during  the  winter  its  sheeting  was  lifted  off  in  a  body.  The  ma- 
terial of  it  was  recovered.  Work  on  the  dam  was  resnmed  early  the  present  season, 
and  about  100  feet  of  it  next  to  the  lock  is  almost  completed.  A  large  part  of  the 
material  for  the  rest  of  it  is  on  hand. 

The  excavation  for  a  new  abutment  has  been  nearly  all  made,  the  materials  are 
mostly  on  hand,  and  the  plant  is  in  position. 

Work  on  the  lock  was  continued  throughout  the  fiscal  year  except  from  March  16 
to  May  4.  At  the  present  date  the  lock  is  completed  and  is  in  first  class  condition. 
The  land  wall  is  entirely  new,  and  the  riveT  wall  thoroughly  repaired.  The  new 
sills  are  of  masonry,  the  filling  valves  are  cylindrical,  and  the  emptying  valves  are 
balanced.  The  gates  are  new,  and  the  lock  has  the  standard  dimensions.  The  coffer- 
dams have  not  yet  been  removed. 

Lock  and  Dam  No.  9,  Taylortville. — The  dam  needed  extensive  minor  repairs.  A 
crib  forming  part  of  the  lower  apron,  135  feet  long,  was  rebuilt  with  no  little  diffi- 
culty on  account  of  the  frequent  floods.  It  was  completed  late  in  the  season,  and 
very  probably  saved  the  dam  from  breaking  during  the  winter.  The  head  of  the  old 
canal  was  several  times  cleaned  out. 

Lock  and  Dam  No.  10,  Zanesrilte. — New  guard  gates,  which  were  urgently  needed, 
were  put  in,  and  their  buttress  walls  repaired  and  raised  above  the  high-water  mark 
of  1884.  Extra  large  valves  were  put  in  the  gates  to  admit  of  supplying  the  mills 
during  floods. 

The  dam  was  in  a  dangerous  condition,  as  a  part  of  the  apron  was  gone  and  the 
second  step  was  badly  undermined.  A  short  piece  of  crib,  forming  the  lower  apron, 
was  built  m  December.    The  dam  was  not  injured  to  any  extent  during  the  winter. 

BOATS. 

The  dredge  Malta  did  good  service  when  the  water  was  favorable.  She  dug  out 
Cats  Creek  Bar  at  the  Head  of  Lowell  Canal,  in  July,  1890,  and  again  in  June,  1891. 
She  removed  troublesome  bars  at  Dana  Island,  4  miles  below  Beverly;  at  Baldwin 
Ripple,  1  mile  below  Luke  Chute,  aud  partly  removed  the  one  at  Bear  Creek,  1  mile 
below  Lowell;  dug  out  Beverly  Canal,  and  was  of  valuable  assistance  in  tightening 
the  cofferdam  around  the  break  at  Beverly,  and  in  removing  those  at  Beverly  and 
Lowell  locks.  She  was  not  successful  in  digging  material  containing  rubblestone, 
and  could  uot  be  held  in  swift  water.  The  latter  defect  has  probably  been  remedied 
by  better  spuds.     She  was  fitted  with  an  improved  lower  tumbler. 

The  Government  ttteamer  Vega  was  engaged  in  general  towing.  The  towing  for  the 
dredge  was  done  by  the  hired  steamboat  Lizzie  Casnel. 

Navigation  having  been  practically  shut  off  during  the  fiscal  year,  no  commercial 
statistics  are  submitted. 
Very  respectfully, 

Cassius  E.  Gillette, 
First  Lieut,  of  Engineers. 
Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers,  U.  S.  A. 
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GG15. 

PRELIMINARY  EXAMINATION  OF  HARBOR  OF  OWENSBORO,  KENTUCKY, 

ON  THE  OHIO  RIVER. 

[Printed  in  Hoose  Ex.  Doc.  No.  108,  Fifty-first  Congress,  second  •ossion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  19,  1891. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  12, 1891,  by  Lieut.  Col.  Wm.  E.  Merrill,  Corps  of  Engi- 
neers, upon  the  preliminary  examination  of  "harbor  of  Owensboro, 
Ky.,  on  the  Ohio  River,"  made  in  compliance  with  requirements  of  the 
river  and  harbor  act  approved  September  19, 1890. 

Lieutenant-Colonel  Merrill  is  of  the  opinion  that  the  locality  is  not 
worthy  of  improvement,  and  I  concur  in  this  opinion. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

Hon.  Redfield  Proctor, 

Secretary  of  War. 


report  of  lieutenant-colonel  william  e.  merrill,  corps  of 

engineers. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  January  12, 1891. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  the  harbor  of  Owensboro,  Ky.,  as  required 
by  the  river  and  harbor  act  of  September  19, 1890. 

This  is  the  third  time  that  I  have  been  required  to  report  on  this  har- 
bor. The  first  report  was  ordered  in  the  river  and  harbor  act  of  July 
5, 1884,  and  it  is  printed  in  the  Report  of  the  Chief  of  Engineers  for 
1885,  page  1831.  In  that  report  I  stated  that  the  harbor  was  not  worthy 
of  improvement.  The  same  item  appeared  in  the  river  and  harbor  act 
of  August  11, 1888,  and  I  reaffirmed  my  former  statement  that  the  har- 
bor was  not  worthy  of  improvement.  This  second  report  is  printed  in 
the  Report  of  the  Chief  of  Engineers  for  1889,  page  1903.  As  nothing 
has  occurred  since  the  date  of  my  last  report  to  affect  my  views  on  this 
subject,  I  am  under  the  necessity  of  stating  for  the  third  time  that  the 
harbor  of  Owensboro  is  not  worthy  of  improvement,  and  that  no  survey 
is  necessary. 

Respectfully  submitted. 

Wm.  E.  Merrill, 
Lieut  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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G  G  16. 

PRELIMINARY  EXAMINATION  OP  TIONESTA  [CREEK],  PENNSYLVANIA, 
FROM  THE  TOWN  OF  TIONESTA  TO  THE  VILLAGE  OF  BALLTOWN,  WITH 
A  VIEW  TO  THE  IMPROVEMENT  AND  THE  REMOVAL  OF  OBSTRUCTIONS. 

[Printed  in  Houbo  Ex.  Doc.  No.  196,  Fifty -first  Congress,  second  session.] 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  January  12, 1891. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination,  as  required  by  the  river  and  harbor  act  of 
September  19,  1890,  of  the  creek  called  "  Tionesta,  from  the  town  of 
Tionesta  to  the  village  of  Balltown,  with  a  view  to  the  improvement 
and  the  removal  pf  obstructions." 

Tionesta  Creek  is  an  important  tributary  of  the  Allegheny  Eiver, 
which  it  enters  at  the  town  of  Tionesta,  152  miles  above  Pittsburg. 
As  the  village  of  Balltown  is  24  miles  from  the  mouth  of  the  Creek, 
this  is  the  measure  of  the  length  of  the  creek  on  which  a  report  is  de- 
sired. 

The  river  and  harbor  act  of  August  2, 1882,  called  for  a  report  on  this 
creek,  and  I  made  one,  which  will  be  found  in  the  report  of  the  Chief  of 
Engineers  for  1884,  page  1704. 

Tionesta  Creek  is  only  used  for  rafting  timber  and  lumber,  but  its 
effectiveness  "for  this  purpose  is  much  diminished  by  the  presence  of 
numerous  large  rocks  and  some  abandoned  piers  of  old  rafting  booms. 
No  other  improvement  is  sought  than  the  removal  of  obstructions  which 
impair  the  use  of  the  creek  as  a  cheap  channel  for  transporting  timber 
and  lumber.  It  is  estimated  that  the  sum  of  $2,000  judiciously  ex- 
pended will  bring  all  needed  relief. 

In  my  judgment  the  interests  of  the  country  demand  cheap  lumber, 
and  reasonable  facilities  should  be  furnished  for  bringing  into  use  the 
large  quantities  of  fine  timber  that  otherwise  wTill  go  to  waste  for  in- 
ability to  reach  a  market.  My  experience  also  teaches  me  that  small 
sums,  expended  on  rivers  that  can  only  be  used  for  rafting,  are  rela- 
tively more  productive  than  large  sums  expended  on  great  structures 
for  the  benefit  of  navigation. 

I  have,  therefore,  to  report  that  Tionesta  Creek  is  "  worthy  of  im- 
provement" to  the  extent  of  removing  the  obstructions  that  interfere 
with  its  use  as  a  rafting  stream,  and  I  estimate  that  this  work  can  be 
done  for  $2,000.    No  further  survey  is  necessary. 

In  this  connection  I  would  refer  to  my  former  report  on  this  stream; 
also  to  the  annexed  report*  of  Mr.  J.  W.  Arras,  assistant  engineer  in 
charge  of  work  on  the  Allegheny  Kiver,  which  contains  such  commercial 
statistics  as  are  obtainable. 

Respectfully  submitted. 

Wm.  E.  Merrill, 
Lieut.  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 
#  Chief  of  Engineers,  U.  S.  A. 

*  Not  submitted. 
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G  G  17. 

[Printed  in  House  Ex.  Doe.  No.  196,  Fifty-first  Congreas,  second  session.] 

PRELIMINARY  EXAMINATION  OF  THE  OHIO  RIVER,  BETWEEN  THE 
MOUTH  OF  GREEN  RIVER,  KENTUCKY,  AND  THE  CITY  OF  EVANS- 
VILLE,  INDIANA,  WITH  A  VIEW  TO  IMPROVING  THE  OHIO  RIVER  BY 
CONFINING  ITS  WATERS  WITHIN  ITS  PRESENT  CHANNEL  AtfD  PRE- 
VENTING DANGER  TO  NAVIGATION  FROM  ANY  CHANGES  THEREIN. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  January  10,  1891. 
General:  In  compliance  with  the  instructions  contained  in  letter 
from  the  Office  of  the  Chief  of  Engineers,  dated  September  20,  1890, 1 
have  the  honor  to  submit  the  following  report  on  the  preliminary  ex- 
amination of  the  locality  indicated  in  the  following  extract  from  the 
river  and  harbor  act  of  September  19, 1890: 

With  a  view  to  improving  the  Ohio  River,  between  the  mouth  of  Green  River,  in 
the  State  of  Kentucky,  and  the  city  of  Evansville,  in  the  State  of  Indiana,  and  con- 
fining the  waters  of  the  first-named  river  within  its  present  channel,  and  preventing 
danger  to  navigation  from  any  changes  therein,  the  Secretary  of  War  is  hereby  au- 
thorized and  directed  to  make,  or  cause  to  be  made  under  his  direction,  a  complete 
survey  of  the  Ohio  River  between  the  points  named,  together  with  full  estimates  of 
any  expenditures  that  may  be  necessary  to  prevent  any  injuries  or  threatened  inju- 
ries to  its  permanent  use  and  navigation. 

The  cause  that  led  to  the  request  for  this  survey  is  the  apprehension 
of  some  of  the  citizens  of  Evansville,  Ind.,  that,  at  some  future  date, 
the  Ohio  River  will  cut  through  the  narrow  peninsula  on  the  Kentucky 
side  of  the  river  opposite  Evansville  and  leave  the  latter  city  on  a  side 
channel  or  bayou. 

In  the  river  and  harbor  act  of  August  5, 1886,  there  will  be  found 
the  following  item: 

For  a  survey  of  the  Ohio  River  near  the  city  of  EvansvUle,  Ind.,  with  a  view  to 
determine  what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the  channel 
of  the  river  in  front  of  that  city. 

This  survey  was  duly  made,  the  locality  was  reported  as  "  worthy  of 
improvement,7'  and  the  report  was  printed  in  House  Ex.  Doc.  Fo.  88, 
Fiftieth  Congress,  first  session,  and  reprinted  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1888,  page  1716. 

While  the  phraseology  of  the  two  items  which  I  have  quoted  is  quite 
different,  they  refer  to  the  same  subject — the  prevention  of  the  Ohio 
River  from  cutting  across  the  peninsula  opposite  Evansville.  I  do  not 
think  that  I  can  add  anything  to  the  report  that  I  have  just  indicated, 
and  I  would  refer  to  it  as  furnishing  all  the  information  required  by  the 
river  and  harbor  act. 

I  have  therefore  to  report  that  the  locality  is  "  worthy  of  improve- 
ment," but  that  no  additional  survey  or  report  is  needed. 

Respectfully  submitted. 

Wm.  E.  Merrill, 
Lieut.  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A.  • 
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SURVEY  OF  THE  OHIO  RIVER.  NEAR  THE  CITY  OF  EVANSVILLE,  INDI- 
ANA, TO  DETERMINE  WHAT*  IF  ANYTHING.  WILL  BE  NECESSARY  TO 
PREVENT  A  CHANGE  OF  THE  CHANNEL  OF  THE  RIVER  IN  FRONT  OF 
THAT  CITY. 

United  States  Engineer  Office, 

Cincinnati,  November  16, 1887. 
Sir  :  The  river  and  harbor  act  of  August  5, 1886,  contained  the  fol- 
lowing iten : 

For  a  survey  of  the  Ohio  River  near  the  city  of  Evansville,  Ind.,  -with  a  view  to 
determine  what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the  channel  of 
the  river  in  front  of  that  city. 

The  duty  of  making  this  survey  having  been  assigned  to  me,  I  have 
the  honor  to  submit  the  following  report: 

The  city  of  Evansville  is  situated  at  the  apex  of  a  very  sharp  bend  of 
the  Ohio  River,  the  peninsula  opposite  Evansville  having  a  length  of  6^ 
miles  and  a  minimum  width  of  1£  miles.  The  total  water  front  Of  the 
peninsula  is  15  miles,  and  its  whole  surface  is  on  an  average  about  12 
feet  below  flood  level,  the  extreme  oscillation  of  the  river  at  Evansville 
being  47.8  feet, 

For  many  years  flood  water  passed  over  this  peninsula  without  attract- 
ing much  attention  or  showing  much  effect  on  the  surface;  but  during 
the  high  floods  of  recent  years  the  surface  has  been  considerably  de- 
graded, and  a  number  of  ravines  have  been  excavated  on  the  upper  side 
of  the  peninsula,  which  gradually  flatten  out  and  become  wide  and 
shallow  depressions  as  they  reach  the  central  line.  As  the  soil  is  fer- 
tile, though  very  light,  the  crops  are  valuable,  and  pretty  much  the 
whole  area  has  been  cleared  and  cultivated.  Whenever  a  flood  comes 
of  sufficient  height  to  go  over  the  ground  the  whole  surface  is  denuded 
to  the  depth  of  the  plowing,  and  each  year  the  land  is  flooded  at  a  lower 
gauge  reading.  At  the  base  of  the  peninsula  there  is  a  wide  swamp 
known  as  Mound  Slough.  Only  a  very  small  portion  of  this  ground  has 
been  cleared,  and  observation  shows  that  in  the  slough  the  surface  is 
gradually  rising  by  deposits.  A  similar  condition  has  been  noticed  in 
other  parts  of  the  peninsula  where  ravines  and  gullies  have  been  aban- 
doned and  allowed  to  grow  up  with  weeds  and  bushes. 

On  the  Mississippi  Biver,  where  island  chutes  are  very  common,  it 
has  been  noted  that  the  river  hardly  ever  show's  a  disposition  to  deepen 
and  enlarge  them  into  a  low-water  channel,  notwithstanding  the  fact 
that  strong  currents  run  through  these  chutes  at  high  water  and  that 
they  materially  shorten  distances  by  river.  They  are  usually  the  relics 
of  old  channels  which  have  gradually  been  left  to  one  side,  and,  as  a 
rule,  they  slowly  fill  up  by  the  accumulation  of  snags  and  sediment. 
As  far  as  my  knowledge  goes  cut-offs  on  the  Mississipx^i  are  always 
formed  by  the  gradual  abrasion  of  opposite  sides  of  a  peninsula  until 
the  high- water  current  has  a  very  steep  slope  over  a  barrier  only  a  few 
hundred  feet  in  width.  In  view  of  these  facts  I  am  led  to  conclude 
that  the  danger  of  a  cut-off  through  the  Evansville  peninsula  will  not 
be  imminent  until  the  distance  across  has  been  reduced  to  something  in 
the  neighborhood  of  a  quarter  of  a  mile,  the  shortest  distance  at  present 
being  about  1£  miles. 

Notwithstanding  this  conclusion  it  is  evidently  undesirable  to  take 
any  risks  in  a  case  of  such  importance,  and  therefore  I  would  recom- 
mend, as  a  measure  of  prudence,  that  steps  be  taken  to  stop  any  further 
lowering  of  the  surface  of  the  peninsula,  leaving  the  question  of  bank 
protection  in  abeyance  until  the  necessity  for  action  becomes  more  evi- 
dent. 
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The  simple  and  natural  method  of  accomplishing  this  result  would 
be  to  build  a  levee  along  the  axis  of  the  peninsula,  extending  it  to  the 
insubmersible  hills  at  its  base.  Two  lines  for  such  a  levee  were  sur- 
veyed, and  the  estimated  costs  of  the  two  are  $305,000  and  $317,000, 
respectively,  the  length  being  (>J  miles  and  the  average  depth  of  flood 
water  12  feet.  The  top  of  the  levee  has  been  placed  at  4  feet  abov  flood 
level  in  order  to  allow  for  the  raising  of  the  flood  line  that  worJI  fol- 
low from  keeping  the  entire  discharge  within  the  natural  banks.  In 
the  above  estimates  is  included  $15,000  for  the  land  on  which  the  levee 
is  to  be  built.  Another  method,  that  would  probably  be  effectual, 
would  be  to  purchase  a  strip  of  ground  along  the  line  of  the  proposed 
levee,  plant  it  thickly  with  trees  and  bushes,  and  let  it  stand  as  a  iv- 
ing  barrier  to  catch  drift  and  sediment,  and  reduce  the  velocity  of  the 
overflow.  In  my  judgment  such  a  barrier  would  gradually  restore  the 
height  of  the  area  above  it  by  deposits  of  sediment,  and  the  owners  of 
the  farms  on  the  peninsula  could  well  afford  to  combine  to  dedicate  and 
maintain  such  a  strip  of  woodland.  A  width  of  500  feet  would  suffice, 
and  the  area  thus  withdrawn  from  cultivation  would  contain  about  350 
acres  of  arable  land  and  50  acres  of  swamp,  and  would  be  worth  at 
current  rates  about  $30,000.  While  this  land  would  probably  fill  up 
with  trees  and  bushes  without  cost,  it  would  yet  be  advisable  to  expedite 
matters  by  planting.  -This  would  cost  about  $40  per  acre,  making  a  to- 
tal for  300  acres  of  $12,000.  To  protect  the  strip  from  cattle  and  from 
timber  thieves  it  ought  to  be  inclosed  by  a  wire  fence,  but  an  unbroken 
fence  would  not  do,  as  transverse  roads  across  the  strip  would  be  needed 
in  order  to  preserve  communication  between  the  two  sides  of  the  pen- 
insula. The  road  from  Evansville  to  Henderson  crosses  the  line  of  the 
proposed  forest  levee  near  Mount  Slough,  and  at  least  four  other  cross- 
ings would  be  required.  To  fence  both  sides  of  these  five  crossings  and 
to  inclose  the  two  ends  would  call  for  about  a  mile  of  fence,  and  the  6J 
miles  of  length  would  call  for  13  miles  more,  making  a  total  of  14  miles 
of  wire  fencing.  The  cheapest  variety  of  such  fence,  consisting  of  posts 
16  feet  apart  and  four  strands  of  barbed  wire,  will  cost  $350  per  mile. 
The  total  cost  of  the  fencing  will  therefore  be  $4,900. 

It  is  possible  that  in  times  of  flood  the  current  along  the  transverse 
roads  will  cut  them  into  ravines,  but  this  effect  can  be  lessened  by  curv- 
ing the  lines  of  the  roads;  and,  in  case  of  necessity,  the  surface  can  be 
metaled  or  paved  at  small  cost.  It  is  believed  that  this  contingency  is 
remote,  and  need  not  be  included  in  the  present  estimate. 

The  total  estimate  is  therefore  as  follows: 

Purchase  of  laud $30,000 

Plauting  trees 12,000 

Wirofemiug 4,900 

Engineering  aud  contingencies 2, 100 

Total 49,000 

The  law  requires  the  engineer  in  charge  of  a  survey  to  state  whether 
or  not  the  locality  is  "  worthy  of  improvement,"  and  "  what  public  neces- 
sity or  convenience  may  be  subserved  thereby."  In  case  the  Ohio  Eiver 
should  break  through  the  peninsula  opposite  Evansville,  it  would  prob- 
ably have  no  effect  on  through  commerce,  but  would  very  injuriously 
affect  the  commerce  of  Evansville,  and  would  therefore  injuriously  affect 
almost  the  whole  commerce  of  this  part  of  the  Ohio  lliver,  as  no  boat 
passes  Evansville  without  stopping,  except  a  few  towboats  bound  for 
distant  markets.  It  is  therefore  a  public  necessity  that  such  an  occur- 
rence should  be  prevented.    While  I  do  not  think  a  cut-off  is  seriously 
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threatened  at  this  present,  I  still  think  that  it  would  be  a  judicious  ex- 
penditure to  purchase  and  maintain  a  barrier  of  woodland  and  thicket 
along  the  axis  of  the  peninsula. 

For  further  details,  reference  is  made  to  the  annexed  report  of  Mr. 
J.  IT.  Caldwell,  assistant  engineer,  who  was  in  charge  of  the  survey. 

Accompanying  this  report  is  a  map*  of  the  locality  and  a  sheet*  con- 
taining longitudinal  and  cross  sections  of  the  proposed  levee. 
Respectfully,  your  obedient  servant) 

Wm.  B.  Merrile, 
Lieut.  Col.  of  Engineer*. 
The  Chief  of  Engineers,  U.  8.  A. 


REPORT  OF  MR.  J.  N.   CALDWELL,  ASSISTANT  ENGINEER. 

Cincinnati,  Ohio,  October  22, 1887. 

Sir:  The  river  and  harbor  act  of  August  5, 1886,  ordered  "a  survey  of  the  Ohio 
River  near  the  city  of  Evansville,  Indiana,  with  a  view  to  determine  what,  if  any- 
thing, will  be  necessary  to  prevent  a  change  of  the  channel  in  front  of  that  city." 

By  your  order  of  June  7, 1887,  the  charge  of  this  survey  was  assigned  to  me,  and  I 
have  the  honor  to  submit  the  following  report  of  work  done : 

Opposite  Evansville,  Ind.,  is  a  peninsula,  formed  by  a  bend  in  the  river  called  the 
"horseshoe"  or  "Henderson  bend."  A  survey  was  made  of  this  peninsula.  The 
general  outline  of  this  peninsula  resembles  that  of  a  human  foot  with  the  toe  directed 
towards  Evansville. 

The  distance  from  the  apex  of  the  peninsula  to  the  high  ground  at  the  base  ia 
85,000  feet,  while  the  width  varies  from  4,800  feet  to  11,600  feet.  The  surface  is  low, 
being  entirely  covered  with  water  when  the  Evansville  gauge  shows  a  stage  of  42 
feet. 

The  surface  soil  is  very  light,  being  composed  largely  ofaand,  and  is  easily  eroded 
by  the  water.  The  soil,  being  quite  fertile,  is  devoted  to  crop  raising,  and  most  of 
the  trees  and  bushes  have  been  cleared  from  the  land  to  fit  it  for  this  use.  As  a  con- 
sequence, on.e  passing  over  the  peninsula  encounters  numerous  sloughs  that  have 
been  cut  across  it  by  the  water.  Each  rise  that  covers  the  land  cuts  the  slough 
deeper  and  wider,  until  at  last  there  seems  to  be  danger  that  the  entire  river  may 
ieave  its  old  channel  and  cut  through  the  peninsula.  The  question  might  naturally 
be  asked,  Is  this  danger  any  greater  now  than  at  any  time  during  the  past  20  or 
30  years!  I  think  that  it  is,  principally  for  the  reason  that  the  present  owners 
of  the  land  seem  to  look  only  to  the  present,  and  have  used  extra  diligence  in  clear- 
ing off  the  trees  and  bashes.  This  is  especially  noticeable  on  the  tract  said  to  be 
owned  by  Dr.  Harding.  I  was  informed  by  a  man  who  has  cultivated  this  tract  for 
a  number  of  years,  that  the  former  owner  maintained  a  strip  of  timber  along  the 
river  bank,  which  the  present  owner  has  almost  entirely  cleared  away,  and,  as  a 
consequence,  the  tract  has  been  literally  cut  to  pieces  by  the  floods  of  the  last  few 
years,  rendering  it  almost  unfit  for  cultivation. 

The  tract  south  of  this  one,  now  owned  by  Mr.  Bennett,  is  also  very  badly  cut  up, 
and  it  is  here  that  there  is  the  greatest  danger  of  a  cut-off  being  made,  as  through 
this  tract  the  sloughs  are  most  numerous  and  deepest,  and  the  distance  across  the 
peninsula  is  short,  being  only  7,900  feet. 

There  is  one  important  feature  that  I  noticed  particularly.  Wherever  the  property 
owners  have  neglected  to  cultivate  the  soil,  the  vines,  bushes,  and  trees  have  grown 
up  rapidly,  and  by  arresting  the  current  at  time  of  high  water  have  caused  deposits 
of  soil  to  be  made.  Several  sloughs,  that  I  was  informed  had  at  one  time  been  deep 
and  dangerous,  have  since  filled  up  to  a  considerable  extent  because  the  .owners  have 
ceased  to  cultivate  them,  and  allowed  nature  to  have  her  way.  The  left  bank  of  the 
river  is  concave,  and  is  cutting  badly,  so  that  the  neck  of  the  peninsula  is  being 
reduced  in  two  ways. 

Your  orders  to  me  were  "to  run  a  line  along  the  axis  of  the  peninsula  from  the 
apex  to  ground  that  was  above  the  high  water  of  1884." 

High  water  of  1884  corresponds  with  a  height  of  47.8  feet  on  the  Evansville  gauge. 
I  first  ran  a  line  of  levels  from  the  gauge  to  a  point  opposite  the  apex  of  the  penin- 
sula. The  line  of  levels  was  run  up  Fulton  avenue  for  a  distance  of  1,923  feet. 
Fulton  avenue  is  the  highest  street  in  the  principal  part  of  Evansville.    Our  line  was 


*  Not  printed* 
ENO  91 150 


Digitized  by  VjOOQlC 


2386      REPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

then  carried  across  the  river,  and  ran  as  nearly  as  practicable  along  the  axis  of  the 
peninsula.  Frequent  bench-marks  were  made.  For  a  distance  of  25,000  feet  the 
north  and  south  boundary  line  of  property  owners  corresponds  very  nearly  with  the 
axis,  and  I  should  have  followed  this  line  exactly,  but  in  order  to  do  so  it  would  have 
been  necessary  to  do  some  clearing  of  bushes  and  trees,  and  these  are  too  valuable  to 
be  removed.  The  profile  obtained  is  essentially  the  same  as  though  the  axis  had 
been  followed  exactly.  From  a  point  20,000  feet  from  the  apex  two  lines  were  run  to 
a  swamp  called  "Mound  Slough."  One  of  these  follows  the  axis,  and  for  a  distance  of 
4,250  feet  is  very  close  to  the  Henderson  and  Evansville  road;  the  other  is  1,525  feet 
farther  east.  After  reaching  the  swamp,  I  deemed  it  best  to  make  a  detour  to  reach 
the  high  ground ;  otherwise  it  would  have  been  necessary  to  do  a  great  deal  of  clear- 
ing, a  thing  which  it  was  not  desirable  to  do.  A  line  was  run  around  the  peninsula 
so  as  to  determine  its  outline;  the  principal  sloughs  were  run  out,  and  the  roads  and 
houses  were  located.  As  far  as  practicable,  the  owners  of  the  different  tracts  of  land 
were  ascertained,  and  the  property  lines  were  approximately  located.  I  submit 
herewith  a  plan*  and  profile.* 

The  solid  contents  of  a  levee  8  feet  wide  on  top  with  side  slopes  of  1  on  3,  allowing 
20  per  cent,  for  shrinkage,  if  built  on  the  axis  of  the  peninsula,  would  be  1,450,687 
cubic  yards,  and  it  would  cost,  at  20  cents  per  cubic  yard,  $290,137.40.  If  built  on 
the  other  line,  with  the  same  form  and  same  allowance  for  shrinkage,  the  contents 
would  be  1,508,908  cubic  yards,  and  would  cost;  at  20  cents  per  cubic  yard,  $301,781.60. 

In  order  to  build  either  of  these  levees  it  will  be  necessary  to  have  a  strip  of  land 
35,000  feet  long  and  250  feet  wide,  so  as  to  give  the  necessary  width  of  base  and  to 
furnish  borrow  pits. 

This  tract  will  contain  about  200  acres,  which  will  cost,  at  $80  per  acre,  the  price 
at  which  I  am  informed  the  land  can  be  bought,  $16,000.  Land  can  probably  be 
bought  more  readily  along  the  axis  than  along  the  other  line,  for,  as  mentioned  in 
another  place,  the  axis  corresponds  with  the  boundary  line  between  property  owners 
for  a  distance  of  25,000  feet  from  the  apex  of  the  peninsula,  and  a  man  will  natu- 
rally, be  more  willing  to  sell  a  strip  off  of  one  side  of  a  tract  than  through  it. 

The  section  of  the  water  way.  at  the  time  of  high  water  of  1884,  was  556,347  square 
feet.    Should  a  levee  be  built  this  would  be  reduced  to  134.168  square  feet* 

I  have  been  unable  to  obtain  sufficient  information  in  reference  to  the  velocity  of 
the  current  at  the  time  of  high  water  of  1884  upon  which  to  base  an  estimate  of  the 
probable  increase  of  flood  height  at  Evansville  in  case  a  levee  should  be  built  as  pro- 
posed. * 

I  think  that  a  good  protection  against  the  danger  of  a  cut-off  being  made  would  be 
for  the  United  States  to  buy  a  strip  of  land  along  the  axis  of  the  peninsula  and  plant 
it  with  trees  and  bushes.  Such  a  strip,  35,000  feet  long  and  500  feet  wide,  contain- 
ing about  400  acres,  would  cost,  at  $80  per  acre,  $32,000.  This  tract  could  be  thickly 
planted  with  young  trees  and  bushes  for  about  $40  per  acre,  or  $16,000  for  the  whole. 
Very  respectfully,  your  obedient  servant, 

J.  N.  CaldwklI} 
Assistant  Engineer* 

To  Col.  W.  E.  Merrill, 

Corps  of  Engineers, 

*  Not  printed. 
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IMPROVEMENT  OF  FALLS  OF  THE  OHIO  RIVER,  OF  WABASH  RIVER,  IN. 
DIANA  AND  ILLINOIS,  AND  OF  WHITE  RIVER,  INDIANA;  OPERATING 
AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL. 


REPORT  OF  MAJOR  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S91,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Falls  of  the  Ohio  River,  at  Louisville,  I  3.  Operating  and  care  of  Louisville  and 

Kentucky.  '  Portland  Canal,  Kentucky. 

2.  Indiana   Chute,    Falls   of    the   Ohio  I  4.  Wabash  River,  Indiana  and  Illinois. 

River.  I  5.  White  River,  Indiana. 

EXAMINATION. 

6.  Wabash  River,  Indiana,  from  Terra  [Terre]  Haute  to  La  Fayette  with  a  view  of 
removing  obstructions  of  snags  and  bars  and  reestablishing  the  navigation  of 
said  river  between  these  cities. 


United  States  Engineer  Office, 

Louisville,  Ky.,  July  13,  1891. 
General  :  I  have  the  honor  to  transmit  herewith  reports    *    *    * 
for  the  fiscal  year  ending  June  30, 1891. 

Very  respectfully,  your  obedient  servant, 

GL  J.  Lydecker, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A* 


H  H  i. 


IMPROVEMENT  OP  FALLS  OP  THE  OHIO  RIVER  AT  LOUISVILLE,  KEN- 
TUCKY. 

The  improvement  in  progress  at  this  place,  under  the  present  ap- 
proved project,  contemplated :  First,  increased  facilities  for  the  passage 
of  commerce  through  the  Louisville  and  Portland  Canal  by  its  enlarge 
ment  at  the  entrance  and  also  immediately  above  the  locks,  thereby 
forming  capacious  basins  or  harbors  at  these  points;  and  second,  the 
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Improvement  of  the  Indiana  Chute,  with  the  object  of  providing  a  safe 
channel  through  the  open  river  over  the  falls,  which  shall  be  available 
for  the  largest  tows  when  the  river  is  at  or  above  an  8-feet  stage  on  the 
canal  gauge. 

ENLARGEMENT    OF    THE   LOUISVILLE    AND   PORTLAND    CANAL    BASIN 

ABOVE  THE  LOCKS. 

The  work  in  progress  here  is  in  pursuance  of  the  project  set  forth  in 
the  Annual  Keport  for  1887,  the  object  being  to  construct  a  basin 
wherein  boats  and  tows  may  lie  while  waiting  their  turns  to  enter  the 
locks  without  interfering  with  navigation  through  the  canal.  The  work 
involved  was  then  estimated  to  include,  as  its  principal  features,  t£e 
excavation  of  124,000  cubic  yards  of  earth,  13,000  cubic  yards  of  rock, 
and  the  construction  of  a  retaining  wall  containing  about  5^200  cubic 
yards  of  masonry.  Operations  were  commenced  under  contract  in  Jan- 
uary, 1887,  and  they  dragged  along  under  this  contract,  with  several 
extensh  ns  of  time,  for  nearly  2  years  (until  December,  1888),  when  the 
completion  of  the  work  by  hired  labor  was  authorized.  The  necessary 
working  plant  having  been  procured,  active  operations  were  commenced 
in  the  summer  of  1889,  and  have  continued  until  now  during  such  times 
as  the  stage  of  water  would  permit. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  there  had  been 
excavated  129,833  cubic  yards  of  earth,  14,380  cubic  yards  of  rock,  and 
1,439.6  cubic  yards  of  masonry  wall  built,  of  which  108.2  cubic  yards 
was  concrete,  in  foundations.  The  total  length  of  wall  built,  to  varying 
elevations,  was  679  feet,  leaving  a  length  of  396  feet  that  had  not  been 
started. 

At  the  beginning  of  the  fiscal  year  operations  on  this  portion  of  the 
work  were  suspended  awaiting  the  action  of  Congress  on  the  river  and 
harbor  bill,  and  by  the  time  this  bill  was  approved  the  river  had  reached 
such  a  stage  as  to  prevent  operations,  and  it  so  continued  until  June  1, 
1891,  when  work  was  resumed.  In  the  meantime  a  contract  was  exe- 
cuted for  the  delivery  of  stone  needed  for  the  new  wall,  whereby  an  am- 
ple supply  for  this  year's  operations  has  been  secured;  three  additional 
derricks  and  a  traveling  crane  for  handling  the  stone  on  the  work  and 
laying  it  were  constructed,  and  everything  put  in  readiness  for  expe- 
ditious work. 

The  results  accomplished  during  the  working  season,  being  the  month 
of  June,  1891,  only,  were  3,784  cubic  yards  earth  excavation,  171  cubic 
yards  rock  excavation,  and  468.9  cubic  yards  masonry  wall  built;  the 
total  work  done  to  June  30, 1891,  was  133,617  cubic  yards  earth  excava- 
tion, 14,581  cubic  yards  rock  excavated,  and  1,908  cubic  yards  of  masonry 
wall,  including  concrete  foundation,  built.  This  nearly  completes  the 
work  of  excavation  for  the  basin  and  leaves  about  3,300  cubic  yards  of 
masonry  to  be  built  in  order  to  complete  the  wall.  The  amount  ex- 
pended on  this  work  to  June  30, 1891,  was  $76,850.88. 

During  the  ensuing  fiscal  year  every  effort  will  be  made  to  bring  the 
wall  to  an  elevation  of  46.33  canal  datum,  which  will  require  about  2,500 
cubic  yards  of  masonry,  and  which  with  a  favorable  stage  of  river  will 
be  readily  accomplished. 

ENLARGEMENT   OF   THE  TTPPER    PORTION    OP    THE    LOUISVILLE  AND 

PORTLAND  CANAL. 

The  project  for  this  improvement  was  inaugurated  in  18<S3  and  modi- 
fied in  1890,  in  accordance  with  the  lecomniendation.sof  a  Board  of  En- 
gineers, as  published  in  the  Annual  .Report  for  that  year  (pages  2217  to 
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2220).  Its  principal  features  include  the  enlargement  of  the  canal  to  a 
width  of  325  feet  for  a  length  of  about  J, 750  feet  westward  from  the 
entrance,  thence,  for  a  distance  of  600  feet,  iu  which  the* enlargement 
is  reduced  to  a  minimum  width  of  210  feet;  and  the  removal  of  the  old 
find  construction  of  a  new  canal  wall  of  masonry  on  the  northerly  line 
of  the  enlargement.  Above  or  to  the  east  of  this  limit  of  the  canal 
proper  the  enlargement  expands  into  a  basin  having  a  general  width 
of  about  800  feet,  and  a  length,  in  a  northeasterly  direction,  of  about 
3,200  feet;  this  basin  is  to  be  closed  on  the  west  and  northwest  by  a 
masonry  wall,  with  bear-trap  openings,  extending  in  a  northerly  direc- 
tion 800  feet  from  the  end  of  the  ne\y  canal  wall,  and  by  a  concrete  dam 
from  the  north  end  of  the  bear-trap  structure  to  the  present  cross  dam 
at  the  head  of  the  falls,  a  distance  of  about  2,800  feet,  on  a  line  sub- 
stantially parallel  to,  and  1,200  feet  from,  the  Kentucky  shore,  which 
limits  the  basin  on  the  south.  On  the  completion  of  this  work  the  old 
crib  work  and  guiding  dike,  which  extends  about  3,000  feet  upstream 
from  the  old  canal  wall,  will  be  removed  and  guide  cribs  erected  on  the 
northerly  limits  of  the  excavation  from  the  new  basin.  Suitable  re- 
taining walls  or  slope  revetment  will  also  be  constructed  along  the  Ken- 
tucky shoreline  of  the  canal. 

In  the  execution  of  this  project  most  of  the  excavation  required  for 
widening  the  canal,  the  construction  of  the  greater  part  of  the  new 
canal  wall,  and  the  removal  of  a  portion  of  the  old  one,  had  been  com- 
pleted prior  to  1890.  The  work  was  done  by  contract  until  1889,  when, 
on  account  of  intolerably  slowr  progress  by  this  method,  the  completion 
of  the  project  by  hired  labor  was  authorized,  and  operations  have  been 
conducted  on  that  system  since  that  time. 

During  the  fiscal  year  just  closed  work  was  confined  to  rock  excava- 
tion in  the  proposed  basin,  but  progress  was  greatly  retarded  by  high 
water,  which  prevailed  throughout  most  of  the  year.  The  pumping 
machinery  was  put  in  position  and  all  preparations  made  for  commenc- 
ing the  year's  work  in  June,  1890,  but  on  account  of  continuing  high 
water  it  was  the  middle  of  July  before  active  operations  could  be  com- 
menced; they  were  continued  until  August  25  only,  when  the  river  rose, 
flooded  the  site  of  the  work,  and  put  an  effective  veto  on  further  progress 
during  the  year. 

The  pumps  were  again  put  in  place  last  month,  and  preparations  have 
all  been  made  for  resuming  work  as  soon  as  the  river  falls  to  the  requi- 
site stage. 

During  the  working  period  of  28  (Jays  8,072  cubic  yards  of  rock, 
measured  in  place,  were  excavated;  the  excavation  in  previous  years 
amounted  to  119,455  cubic  yards,  making  to  June  30,  1891,  the  total 
excavation  127,528  cubic  yards. 

The  amount  expended  for  these  improvements  up  to  June  30, 1891, 
was  $389,612.95. 

Some  repairs  were  made  to  the  old  cross  dam  during  the  year,  and  to 
the  temporary  dams  erected  for  keeping  the  area  of  excavation  iree  from 
water  during  the  working  period. 

Extracts  from  the  reports  of  Assistant  Engineers  G.  W.  Shaw  and  B. 
It.  Jones,  who  have  had  immediate  supervision  of  the  foregoing  works, 
are  transmitted  herewith. 

The  commercial  statistics  relating  thereto  will  be  found  in  my  report 
on  operating  and  care  of  the  Louisville  and  Portland  Canal. 
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Money  statement. 

July  1,  1890,  balance  unexpended $161,635.08 

Amount  appropriated  by  act  appro ved  September  19,  1890 60, 000. 00 

221,035.08 
June  30,  1891,  amount  expended  during  fiscal  year .' 28,488.91 

July  1, 1891,  balance  unexpended 198, 146. 17 

July  1,  1891,  outstanding  liabilities $12,018.95 

July  1,  1891,  amount  covered  by  uncompleted  contracts 14. 721. 32 

26,740.27 

July  1, 1891,  balance  available J 166,405.90 

{Amount  (estimated)  required  for  completion  of  existing  project 758, 191. 34 
Amount  that  can  be  profitably  expendedinfiscalyearencling  June39,1893    300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

The  estimated  amount  required  for  completing  the  existing  project,  submitted  hi 
the  foregoing  statement,  is  obtained  as  follows: 

Estimated  cost  of  work  at  head  of  Louisville  and  Portland  Canal  rec- 
ommended by  Board  of  Engineers  January  28,  1890 $710,  230.  40 

Amount  expended  in  execution  of  that  project  to  June  30,  1891 22,  039. 06 

Present  estimated  cost  of  completing  this  work 688, 191. 34 

Present  estimated  cost  of  completing  basin  above  locks 70,  000. 00 

Present  estimated  cost  for  both 758,191.34 


Abstract  of  proposals  for  furnishing  stone  for  the  construction  of  wall  for  enlarging 
canal  basin,  Louisville  and  Portland  Canal,  received  in  response  to  the  advertisement 
dated  Starch  12,  1891,  and  opened  April  11,  1891,  by  CapU  Edward  May  aire,  Corps  of 
Engineers, 

Quantities  in  cubic  yards  and  price  per  cnbio  yard.    Delivered  at  railroad  switch,  Eighteenth  street 

and  the  canal.] 


No. 

Name  of  bidder. 

Class  ,A. 

Class  B. 

Class  C. 

Class  D. 

Quantity. 

Price. 

Quantity. 

144 
144 

144 
144 

144 

Price. 

$9.15 
10.90 

9.74 
8.05 

9.12 

Quantity. 

Price. 

Quantity. 

Price, 

1 
2 

3 

4 

5 

George  F.  Brnnhain. . . 
Dark  Hallow  Quarry 

Co. 
Patrick  H.  Sweeney  .. 
Salem  Stone  and  Lime 

Co.* 
Salem  Stone  and  Lime 

Co.t 

420 
420 

420 
420 

420 

$9.50 
11.00 

10.74 
8.05 

9.12 

685 
685 

685 
685 

685 

$9.50 
10.90 

11.74 
a  00 

9.07 

224 
224 

224 
224 

224 

$8.15 
10.90 

11.74 
8.00 

0.07 

No. 

Name  of  bidder. 

Class  E. 

Class  P. 

Total  cost. 

Remarks. 

Quantit 

y. 

8 
8 

8 
8 

% 

Price. 

Quantity. 

Price. 

1 
2 

3 

4 

6 

George  F.  Branham 

Dark    llollow    Quarry 

Co. 
Patrick  H.  Sweeney    . . . 
Salem  Stone  ami  Lime 

Co.* 
Salem  Stone  and  Lime 

Co.t 

A 
A 

A 

A 

A 

$9.15 
10.35 

a  74 
8.00 

9.07 

300 
300 

300 
300 

300 

$6.7 
8.C 

7.1 

7.4 

.   7'C 

5 

4) 

4 

0 

S6 

$16, 328 
19, 144 

19, 32<3 
14,416 

16, 121 

.90 
.50 

.54 
.20 

.67 

No  sample  submitted. 

Recomended  for  ac- 
ceptance. 

*  Sample  of  uneven  color. 


t  Sample  of  even  color. 
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extract  from  report  of  mr.  granville  w.  shaw,  assistant  engineer. 

United  States  Engineer  Office, 

Louisville,  Ky.,  June  SO,  189U 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  improv- 
ing Falls  of  the  Ohio  River  at  Louisville,  Ky. — enlarging  the  head  of  the  Louisville 
and  Portland  Canal— for  the  fiscal  year  ending  June  30, 1891 : 

In  1885  the  work  of  excavation  was  divided  into  three  sections  and  let  by  contract ; 
sections  1  and  2,  consisting  of  earth  and  rock  excavation  and  removal  of  old  river 
wall,  being  below  Tenth  street,  and  section  3,  rock  excavation,  being  in  the  enlarge- 
ment above. 

Section  1  was  completed  in  November,  1886.  After  several  extensions  the  con- 
tracts for  sections  2  and  3  expired  December  31, 1888.  The  officer  in  charge  was  then 
authorized  to  purchase  a  plant  and  finish  the  contract  work  by  hired  labor. 

The  Salem  Stone  and  Lime  Company,  under  a  contract  executed  January  15,  1887, 
for  the  construction  of  a  part  of  the  new  canal  wall,  completed  its  work  on  the  24th 
of  August,  1889. 

Under  authority  to  purchase  a  plant  and  finish  the  contract  work  by  hired  labor 
suitable  tools  and  appliances  were  provided,  but  the  season  of  1889  proved  to  be  a 
very  short  one,  only  39  days  being  available  tor  rock  excavation. 

During  this  short  season  12,998  cubic  yards  of  solid  rock,  measured  in  place,  were 
excavated  and  removed. 

On  June  11,  1890,  preparations  were  begun  for  the  season's  work.  Pumping  ma- 
chinery was  placed  on  the  guiding  dike,  and  tools  and  appliances  put  in  order. 
Pumping  was  begun  July  14,  drilling  July  28,  blasting  July  30,  and  work  suspended 
by  reason  of  high  water  August  25, 1890.  The  season  was  about  28  days'  work  in 
excavation,  during  which  time  8,072  cubic  yards  of  solid  rock,  measured  in  place, 
were  blasted  and  removed. 

The  braces  on  the  raised  portion  of  the  cross  dam  were  found  to  be  very  much  in- 
jured, and  were  replaced  by  heavier  ones.  The  concrete  dam  west  of  the  cross  dam 
was  repaired  and  raised  about  1  foot,  to  direct  the  leakage  into  the  river  north  of  the 
improvement.  A  temporary  cofferdam,  to  prevent  leakage,  was  placed  along  the 
north  side  of  the  guiding  dike,  between  the  cross  dam  and  Thenard  shutters.  Both 
of  these  dams  were  damaged  by  the  breaking  of  a  log  raft,  a  part  of  which  went 
over  the  cross  dam  within  the  line  of  improvement,  on  September  17, 1890.  A  new 
boiler,  engine,  and  centrifugal  pump  were  purchased,  and  will  be  used  to  pump  out 
the  water  in  the  excavated  area  during  the  coming  season. 

The  total  rock  excavation  on  sections  1,  2,  and  3,  to  date,  amounts  to  127,528  cubic 
yards,  measured  in  place,  of  which  8,072  cubic  yards  were  excavated  and  removed 
during  the  fiscal  year  ending  June  30,  1891. 

On- May  26,  1891,  preparations  were  begun  for  continuing  work.  Timber  for  a 
platform  upon  which  to  place  the  new  pump,  engine,  and  boiler,  was  brought  up 
from  the  locks,  and  the  crib  and  platform  finished,  when  further  work  was  inter- 
rupted by  high  water.  On  June  20  work  was  resumed,  and  the  pumping  machinery 
is  now  in  position  to  be  utilized  when  the  river  shall  have  fallen  to  a  6-feet  stage. 
It  is  proposed  to  continue  rock  excavation  on  sections  2  and  3. 
Very  respectfully,  your  obedient  servant, 

Granville  W.  Shaw, 

Assistant  Engineer. 

Maj.  G.  J.  Lydeckkr, 

Corps  of  Engineers,  U.  S,  A. 


REPORT  OF  MR.  R.   R.  JONES,   ASSISTANT  ENGINEER. 

Louisville,  Ky.,  June  SO,  1S91. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing Falls  of  Ohio  River  at  Louisville,  Ky.,  enlarging  Canal  Basin  at  head  of  lock, 
for  the  fiscal  year  ending  June  30, 1891: 

IMPROVING  FALLS  OHIO  RIVER,  ENLARGEMENT  OF  BASIN. 

During  the  season  of  1890,  no  work  was  done  beyond  protecting  the  derricks,  ma- 
chinery, and  exterior  bank  of  the  excavation,  as  the  new  appropriation  for  prosecu- 
tion of  the  work  was  not  available  until  the  latter  part  of  September,  and  the  bal- 
ance of  the  old  appropriation  was  too  small  to  justify  even  a  beginning. 
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Early  in  the  season  of  1891  preparations  were  made  for  the  work;  3  additional 
derricks  and  a  traveling  crane  were  constructed  for  the  purpose  of  handling  and  lay- 
ing stone  for  new  wall. 

A  contract  was  made  with  the  Salem  Stone  and  Lime  Company  for  the  delivery  of 
ahoutl,  851  yards  of  Oolitic  limestone  to  be  used  in  the  construction  of  new  canal 
wall,  and  this  amount  was  subsequently  increased  to  2,278  cubic  yards.  m 

EXCAVATION. 

Work  was  begun  June  1,  repairing  tracks  leading  to  the  hoisting  incline,  And  the 
first  car  of  material  was  taken  from  the  pit  June  3. 

The  pit  was  cleaned  out,  a  deposit  of  river  mud  about  6  inches  thick  having  cov- 
ered the  entire  surface,  and  the  earth  which  had  caved  from  the  banks  was  removed 
from  the  wall  so  that  building  could  be  resumed. 

The  excavation  of  earth  and  rock,  principally  from  the  pier  separating  the  dry 
dock  from  the  canal,  was  carried  on  from  the  dry  dock  side,  as  the  cofferdam  neces- 
sary for  the  completion  of  the  work  had  been  delayed  by  high  water. 

All  the  materials  for  this  dam  are  on  hand,  and  a  start  on  its  construction  will  be 
made  J uly  1,  unless  another  rise  in  the  river  occurs. 

The  following  table  shows  the  material  excavated  np  to  the  close  of  the  fiscal  vear 
ending  June  30,  1891: 


I 


Roek. 


Previous  to  the  close  of  fiscal  year  ending  June  30,  1890  . 
During  fiscal  year  ending  Juno  30,  1891 


Cubic  yd*.    Cubic  yd*. 
129,833  I  14,380 

3, 781  ;  171 


Total  . 


133,017  j 


14,551 


Total  material  excavated,  both  earth  and  rock,  148,168  cubic  yards. 

NEW  CANAL  WALL. 

Work  on  the  new  wall,  which  was  started  during  the  season  of  1889  and  carried  up 
to  varying  elevations  before  the  advent  of  high  water,  was  resumed  June  10,  1891. 

All  the  wall  thus  far  started  was  leveled  up  to  elevation  40.76  by  June  27,  the  ma- 
terial used  being  old  stone  taken  from  the  wall  at  head  of  canal,  which  has  even- 
tually to  be  removed,  in  accordance  with  the  existing  project  for  widening  the  canal. 

The  new  wall  and  the  manner  of  its  construction  is  detailed  in  Report  of  Chief  of 
Engineers,  U.  8.  Army,  1890,  pp.  2214-2215. 

On  June  27  the  laying  of  new  face  stone  purchased  from  Salem  Stone  and  Lime 
Company  was  commenced. 

Both  old  and  new  stone  will  be  used  for  backing  this  new  face  stone. 

A  large  amount  of  concrete  is  used  in  the  construction  of  new  canal  wall  and  a 
No.  1  Gates  rock  crusher  has  been  purchased  and  set  up  for  the  purpose  of  prepar- 
ing stone  for  this  purpose.  An  old  engine  has  been  utilized  for  tie  power  required 
to  run  the  crusher.  % 

One  of  the  two  hoisting  engines  which  were  used  during  season  of  1889,  being  no 
longer  required  to  run  the  second  incline,  has  been  used  to  operate  the  principal  der- 
rick used  in  wall  laying  and  the  progress  of  the  work  has-  been  greatly  expedited 
thereby. 

The  following  table  gives  the  amount  of  stone  wall  laid  up  to  the  close  of  the  fis- 
cal year  ending  June  80,  1891 : 


Concrete 
foundation. 

Masonry. 

Previous  to  the  close  of  the  fiscal  vear  eliding  June  30, 1890 

Ou.yd*. 
108.2 

Cu.yds. 
1,831.4 

During  fiBcal  year  ending  Jane  30,  1891 

468.9 

Total 

108.2 

1,800.3 

Total  number  cubic  yards  of  concrete  foundation  and  masonry  laid  to  close  of  fis- 
cal year,  June  30,  1891,  1,908.5. 

The  project  for  the  season  of  1891  contemplates  the  completion  of  the  new  wall  to 
elevation  46.33  feet — 11.33  feet  on  upper  gauge  of  canal,  from  which  level  it  can  be 
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completed  with  derricks  set  upon  the  bank  and  without  the  expense  of  keeping  the 
pit  drained. 

This  construction  includes  the  double-faced  wall  between  dry  dock  and  canal  and 
connections  to  dry  dock  pier. 

Very  respectfully,  your  obedient  servant, 

R.  R.  Jones, 
Assistant  Engineer. 
Maj.  G.  J.  Lydkcker, 

Corps  of  Engineers,  U.  S.  A. 


HH2. 

IMPROVEMENT  OF  INDIANA  CHUTE,  FALLS  OF  THE  OHIO  RIVER. 

.  The  object  of  this  improvement  is  a  most  important  one,,  and  if  suc- 
cessfully accomplished  will  prove  of  the  greatest  benefit  to  the  heavy 
commerce  of  the  river.  It  is  to  make  this  chute  safely  navigable  for  the 
largest  tows  which  characterize  this  commerce,  when  the  river  shows  a 
stage  of  8  feet  or  more,  by  the  upper  canal  gauge,  thereby  avoiding  the 
great  loss  of  time  involved  in  the  passage  of  these  tows  through  the 
canal  and  locks.  To  this  end  the  project  is  that  submitted  by  Major 
Stickuey,  recommended  by  the  Board  of  Engineers  in  its  report  dated 
January  28, 1890,  and  approved  by  the  Chief  of  Engineers  January  31, 
1890.  It  involves  rock  excavation  in  the  proposed  channel  to  the  extent 
of  some  00,000  cubic  yards,  the  construction  of  lateral  stone  dikes  ag- 
gregating in  length  about  3,700  feet,  and  of  a  concrete  wall  about  850 
feet  long.  It  is  ultimately  proposed  to  construct  an  additional  dike, 
modify  the  present  cross  dam,  and  connect  with  the  new  basin  wall  at 
the  head  of  the  canal;  but  the  determination  of  the  details  for  this  por- 
tion of  the  proposed  improvement  is  deferred  until  the  precise  effects 
of  works  in  immediate  contemplation  can  be  observed. 

The  work  necessary  to  carrying  out  the  above  project  can,  with  the 
machinery  now  available,  only  be  done  during  very  low  stages  of  river, 
and  as  no  such  stage  was  reached  during  the  past  fiscal  year  there  is 
no  work  to  be  reported  for  that  period,  nor  has  anything  been  done  on 
the  work  since  1887.  It  seems  evident  that  a  plant,  suited  to  carrying 
on  the  work  when  the  river  is  at  some  higher  stage,  must  be  procured 
before  any  progress  can  be  realized,  and  1  propose  to  take  the  necessary 
steps  for  doing  so  as  soon  as  possible.  With  such  a  plant  an  appropria- 
tion of  $75,000,  as  herein  recommended,  could  be  most  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1893,  and  an  improve- 
ment of  the  greatest  value  to  commerce  thereby  secured )  for  this  reason 
the  applanation  of  that  amount  is  strongly  urged. 

Money  statement. 

July  1,1890,  halance  unexpended...* 1 $23,885.20 

Amount  appropriated  by  act  approved  September  19,  1890 25, 000. 00 

July  1, 1891,  balance  unexpended 48, 885. 20 

July  1,  1891,  outstanding  liabilities 10. 50 

July  1, 1891,  balance  available 48,874.70 

{Amount  (estimated)  required  for  completion  of  existing  project 113, 610. 97 
Amount  tluit  can  be  profitably  expended  in  fiscal  ,yo:ir  ending  June  30, 1893    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hatbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Statement  of  vessels  passed  over  the  Falls  of  the  Ohio  Hirer  during  the  fiscal  year  ending 

June' do,  1801. 


1890-*91. 

Ascending. 

Descending. 

Total. 

Pnssenger  boats 

No. 

132 

206 

425 

14 

Tons. 
71,474 
40,657 
230,518 
11,200 

No. 
402 
907 

1,153 
27 

Tons. 
181.655 

58,994 
684.208 
21,500 

No. 
534 
513 

1,578 
41 

Tons. 
253,121 

T«»w  boat* ..-. 

99,651 

914,726 

32,700 

Model  barges 

Total 

777 

353,849 

1,889 

940,357 

2,666 

1,300,206 

Days  navieable- 
Ascenorag  . . 
Descending  . 


116 


Statement  of  commerce  passed  over  the  Falls  of  the  Ohio  River  during  the  fiscal  year 

ending  June  SO,  1891, 


Articles. 

Tona. 

677, 342 

1,706 

1.455 

630 

2, 128 

Articles. 

Tons. 

Articles. 

Tons. 

Coal 

Iron 

9,137 
1,692  1 
452  | 
328  1 
3,237  1 
2,747  ' 
8,844  ; 
3,372 

171  1 

1 

436 

Snlt 

Steel  rails 

575 

Oil 

Produce 

Cross-ties 

800 

Whisky 

Flour 

Fire  brick 

1,425 
350 

Cotton 

3, 8S5   i  Hay  and  atraw 

7,119  1    Kt»Vi»«  nml  Hhinirlnji 

Sewer  pipe 

110 

10,869 
3,372 

Corn 

814  1 
185  , 
336 

Stock 

Wheat 

Iron  ore 

Malt 

Comparative  statement  of  commerce  passed  over  ike  Falls  of  the  Ohio. 


Open  river. 

Fiscal  year. 

Descending 
Teasels. 

Ascending 
vessels. 

1882-'83 

No. 

1,294 

1,384 

708 
1,296 
1,793 
1,514 

893 
2,867 
1,889 

Tons. 
398,240 
432,575 
231,696 
408,619 
991,974 
863,237 
383,081 
1,358,174 
946,367 

No. 
179 
301 
06 
373 
667 
361 
102 

1,191 
777 

Tons. 
61,802 
98,757 
24,320 

1883-'84 

1884-'85 

1885-'86 

102,536 

188fl-'87 

290,507 

1887  '88 

137,230 

1888-'89 

37,850 

1880  '90 

449,357 

181)0  '91 

853,849 

HH3. 

OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL,  KEN- 
TUCKY. 

The  work  of  operating  the  canal  comprises  that  necessary  for  the 
regulation  of  traffic  and  commerce  passing  through  it,  and  is  performed 
under  the  immediate  directions  of  a  master  lock  manager  by  a  force 
comprising  1  deputy  lock  manager.  1  lock  master,  1  assistant  lock 
master,  4  engineers,  4  firemen,  4  lock  hands,  1  bridge  tender,  1  night 
watchman,  and  1  laborer. 
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During  the  past  fiscal  year  the  locks  were  available  for  the  passage 
of  commerce  for  286  days,  and  closed  79  days  by  reason  of  high  water. 

The  care  of  the  canal  is  under  the  immediate  supervision  of  an  as- 
sistant engineer  who  is  charged  with  the  work  of  repairs  on  the  canal, 
locks,  and  dry  dock,  dredging  the  canal  and  its  approaches,  and  the 
care  of  bridges  belonging  to  the  United  States  connected  with  the  work. 
Operations  during  the  past  fiscal  year  have  included  the  partial  con- 
struction of  a  set  of  new  middle  gates,  the  construction  of  two  new 
dump  scows  with  a  capacity  of  100  cubic  yards  each,  the  repair  of  two 
old  ones  and  their  enlargement  to  an  increased  capacity  of  about  25  per 
cent.;  trimming  rough  projections  on  the  canal  walls,  which  have  been 
the  cause  of  considerable  damage  to  passing  boats ;  dredging,  and  minor 
repairs  to  machinery,  boats,  bridges,  and  buildings. 

NEW  MIDDLE  GATES. 

These  are  designed  to  replace  the  old  ones  in  the  new  locks  and  will  be 
47.75  feet  long  and  32.875  feet  high;  or  2  feet  higher  than  the  old  ones. 
When  they  are  placed  in  position  it  is  proposed  to  raise  the  timber  cop- 
ing, which  was  put  on  the  lock  walls  in  February,  1890,  to  the  level  of 
the  top  of  the  new  lock  gates,  the  practical  effect  of  which  will  be  to 
raise  the  walls  of  the  upper  lock  to  a  reference  of  48.45  (instead  of  46.45, 
as  originally  built),  thereby  providing  for  the  use  of  the  locks  up  to  that 
stage  and  so  materially  increasing  the  number  of  days  for  the  passage 
of  commerce  through  them.  It  is  expected  that  this  will  be  accomplished 
during  the  present  working  season. 

TRIMMING  CANAL  WALL. 

This  work  can  only  be  done  when  the  water  in  the  canab  is  low,  and 
for  that  reason  but  comparatively  little  was  accomplished  duringthe  past 
year;  the  work  will  be  continued  whenever  practicable  until  all  promi- 
nent projections  have  been  removed;  an  additional  estimate  of  $1,500 
for  this  purpose  is  submitted. 

ROOK  EXCAVATION  OF  CHANNEL. 

This  work  is  to  give  an  adequate  low-water  channel  in  the  approach 
to  the  lower  lock,  but  the  high  stage  of  water  that  prevailed  throughout 
the  year  prevented  anything  being  done.    * 

DREDGING. 

The  dredges  worked  as  usual  during  the  year  in  removing  mud  and 
sand  from  the  canal  and  its  approaches.  Much  trouble  was  experienced 
in  keeping  the  lower  approach  clear  of  sand,  which  was  carried  by  the 
current  from  a  bar  that  had  formed  a  short  distance  above,  in  such 
quantities  as  to  make  a  deposit  in  a  single  night  of  from  4  to  6  feet  in 
depth. 

The  dilapidated  condition  of  the  low  dam,  extending  from  the  head 
of  Sand  Island  to  the  Indiana  shore,  had,  without  doubt,  much  to  do 
with  the  formation  of  this  bar,  and  it  is  therefore  proposed  to  repair 
it  at  the  first  favorable  opportunity.  The  total  amount  excavated  by 
the  two  dredges  during  the  year  was  100,585  cubic  yards,  the  aggregate 
number  of  working  days  for  the  two  being  351. 
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DRV  POCK. 

The  dry  <lo:k  was  uswl  for  the  repair  of  10  steamboats  awl  10  barge* 
belonging  to  private  parties  during  a  ]>eriod  of  o7  days  is  hours,  the 
docking  fees  derived  therefrom  being  ♦077.41).  For  repairs  of  boats  be- 
longing to  the  work  the  dock  was  in  use  20  days, 

BRIDGES. 

The  bridge  over  the  canal  at  Eighteenth  street  was  newly  floored 
with  Georgia  Pine  in  May,  1891,  and  lumber  has  been  purchased  for 
retlooring  the  bridge  at  the  new  locks. 

Both  of  these  bridges  are  deemed  unsafe  structures,  being  truss 
bridges,  nearly  all  the  members  in  which  are  of  cast  iron  of  small  sec- 
tional area;  they  are  likely  to  give  way  at  any  time  under  the  passage 
of  heavy  loads,  and  should  be  replaced  by  suitable  wrought  iron  structures 
capable  of  safely  passing  any  load  that  is  likely  to  reach  them.  That 
at  the  new  locks  is  in  the  poorer  condition  and  the  more  subject  to 
dangerous  loads,  and  an  estimate  of  $10,000  for  replacing  it  is  submitted. 

REPAIRS  AND  MISCELLANEOUS  WORK. 

Ordinary  repairs  to  dredges,  boats,  buildings,  and  machinery  were 
made  as  required.  The  towboat  was  docked  and  calked,  nosiugs  newly 
honed.,  new  mud  and  steam  drums  put  in  place,  and  outside  work 
painted.  The  framing  shed,  engine  houses  and  shelter  sheds  at  the 
locks  were  painted.  A  new  fence  was  substituted  for  the  dilapidated 
old  picket  fence  on  the  crest  of  the  southerly  canal  bank,  from  Four- 
teenth street  to  the  bridge  at  the  locks. 

The  slope  revetment  at  lower  lock  was  rebuilt  iu  part,  and  the  re- 
mainder will  have  to  be  rebuilt  at  an  early  day;  the  river  bank  below 
the  lock  should  also  be  revetted. 

The  estimated  cost  of  operating  and  care  of  the  canal  during  the 
year  ending  June  HO,  1892,  is  as  follows: 

Regular  force $36,000 

Extra  labor 5, 000 

Ueueral  repairs 5, 000 

Miscellaneous,  fuel,  oil ,  etc 6, 500 

Now  guard  gates,  new  locks 8, 000 

New  guard  gates,  old  locks 2, 500 

Completing  new  middle  gates,  new  lock 4, 500 

Kebuflding  2  mud  scows 2, 500 

New  bridge  at  new  locks / 10, 000 

►Slope  revetment,  at  and  below  new  locks 2, 500 

Rock  excavations,  channel  below  locks .* 15, 000 

Trimming  canal  walls  and  rock  below 1, 500 

Extending  city  water  supply  to  locks * 3, 000 

New  winding  engine  at  locks 1,000 

Contingencies 5, 000 

Total : 108,000 

The  unexpended  balance  from  allotment  of  last  year,  exclusive  of  liabilities 

nft w  outstanding,  is .' $29, 230. 62 

The  additional  allotment  required  for  the  year  euding  June  30,  1892 78, 769, 38 

The  usual  statements  of  expenditures  and  commerce  on  the  canal, 
are  given  below,  and  the  report  of  R.  R.  Jones,  assistant  engineer, 
showing  in  more  detail  the  operations  of  the  year,  is  transmitted  here- 
with. 
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Financial  statement  for  operating  and  care  of  the  Louisville  and  Portland  Canal  for  the 
fiscal  year  ending  June  SO,  1891. 

Receipts : 

Dockage $677. 49 

RentoHaiul 285.00 

Total 962.49 

Expenditures : 

Office  and  general  administration 6, 041. 58 

Canal  and  locks 27,640.83 

Dredging 21,741.78 

Total 55,424.19 

Completing  two  new  mud  scows 2,956.82 

Trimming  canal  wall  and  rock  below 624. 26 

Excavation  of  channel,  lower  cut  ranee 477. 98 

Building  new  middle  gates 4, 973.  £3 

Extension  of  city  water-pipes 40. 00 

Aggregate , 64,497.18 


Statement  showing  cost  of  passing  boat*  and  freight  through  canal  for  the  fiscal  year  ending 
June  SO,  /  W,  under  ordinary  running  expense*. 

Per  lockage $8.47    + 

Per  boat...    5.66    + 

Per  ton W-ftrr* 


Statement  of  expenditures  for  operating  and  care  of  Louisville  and  Portland  Canal  for  the 
fiscal  year  ending  June  30,  1891. 

Office  and  general  administration: 

Salaries $5,128.75 

Supplies 156.99 

Miscellaneous ." 755. 84 

Total 6,041.58 

Canal  and  locks : 

Labor 21,502.32 

Supplies 2, 982. 41 

Repairs  and  ext ra  labor 3, 156. 10 

Total 27,640.83 

Dredging : 

Labor 11,419.18 

Supplies * 4,028.68 

Repairs 6,293.92 

Total 21,741.78 

Grand  total 55, 424. 19 

Completing  two  new  mud-scows 2, 956, 82 

Trimming  canal  wall  and  rock  below ' 624. 26 

Excavation  of  channel,  lower  entrance  to  canal 477. 98 

Building  new  middle  gates 4, 973. 93 

Extension  of  city  water-pipes 40. 00 

Aggregate 64,497.18 
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Abstract  of  proposal*  for  furnishing  and  delivering  forage  at  the  Louisville  and  Portland 
Canal,  received  in  response  to  the  advertisement  dated  Mag  Id,  1891,  and  opened  June  IS, 
1891,  by  Maj.  G.  J.  Ly  decker.  Corps  of  Engineers. 


Articles. 


Bert  timothy  hay pounds. 

Beet  Mack  oats bushel*. 

Best  middlings  bran .pounds. 

Best  ear  corn bushels. 

Best  wheat  straw pounds. 


Total  cost. 


*  Recommended  for  acceptance. 


t  Per  hundredweight. 


Abstract  of  proposals  for  coal,  received  in  response  to  the  advertisement  dated  May  14, 
1891,  and  opened  June  13,  1891,  by  Maj.  G.  J.  Lydecker,  Corps  of  Engineers. 


No. 


Name  of  bidder. 


Austin  H.Dugan. 


Kind  of  ooaL 


Best  Pitt*lmrg ,m bushels. . 

Second  P«mi1  Pit r.-lnin:. ". do. . . 

Ohio  Ki  vcr  or  Kanawha do. .. 

Anthracite,  egg tons. . 

Anthracite,  nut do. . . 


Total  cost . 


Quantity 
toss). 


10,000 
900 

34,000 
8 
8 


Price. 


$0.11 

.11 

.09 

7.25 

7.25 


4,375.00 


*  Recommended  for  acceptance. 


Statement  showing  amount  and  cost  of  excavation  by  dredging  during  the  fiscal  year  ending 
9                                                  June  30,  1891. 

Time  at  work days..  351 

Cubic  yards  excavated number. .  10ty  586 

Cubic  yards  excavated  per  day do 286 

Cost: 

Wages  for  the  year $11,419.18 

Repairs  and  supplies  for  the  year 10, 322. 60 

Total 21,741.78 

Wages  per  day  for  year 3L28 

Repairs  and  supplies  per  day 28. 81 

Cost  per  actual  working  day 61.94 

Cost  per  cubic  yard  excavation # .♦...  0.21 


Statement  of  dredging  during  the  fiscal  year  ending  June  SO,  1891. 


*££*  scow--   £2& 


Dredge  No.  1 

Dredge  LouuvilU. 

Total 


184 
167 


351 


982 
921 


1,903 


47,895 
52,990 


100,585 
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REPORT  OF  MR.  R.  R.  JONES,  ASSISTANT  ENGINEER. 

Louisville,  Ky.,  June  80, 1891. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  care 
of  the  Louisville  and  Portland  Canal  for  the  fiscal  year  ending  June  30,  1891 : 

NEW  GUARD  GATES,  OLD  AND  NEW  LOCKS. 

No  work  was  done  in  the  construction  of  these  gates,  the  old  ones  being  in  a  con- 
dition to  use  for  another  season  by  making  slight  repairs. 

NEW  MIDDLE  GATES,  NEW  LOCKS. 

The  completion  of  these  gates  has  been  delayed  by  the  difficulty  of  obtaining  the 
oak  timber  required,  but  a  large  amount  of  work  has  been  done  in  dressing  and 
framing  the  timber  received.  All  the  castings  for  the  gates  have  been  delivered 
ready  lor  use. 

The  wrought-iron  truss  rods,  straps,  and  bolts  are  also  practically  completed. 

About  sixty  pieces  of  oak  timber  are  required  to  complete  both  gates,  and  as  soon 
as  they- are  delivered  the  gates  can  be  put  together  ready  for  launching. 

After  the  gates  have  been  launched  they  will  be  towed  into  the  look,  the  old  gates 
removed,  and  the  new  ones  erected  in  their  place  with  as  little  delay  as  possible. 

The  new  gates  will  each  be  47.75  feet  long  and  32.875  feet  high.  The  top  of  the 
new  gates  will  be  2  feet  higher  than  the  old  gates  originally  were,  and  will  reach 
elevation  48.45.  By  raising  the  timber  coping  on  the  lock  wall,  now  at  elevation 
47.70,  to  the  extent  of  0.75  foot,  the  upper  look  can  be  operated  up  to  a  stage  of  water 
equal  to  13.45  feet  on  upper  gauge  of  canal. 

REVETTING  LOWER  END  OF  RIVER  BANK. 

No  work  ljas  been  done  under  this  headMuring  the  year. 

mud  scows. 

Two  new  mud  scows  for  removing  dredged  material  from  the  canal  have  been  com- 
pleted and  put  into  service.  These  boats  are  each  85  feet  long,  25  feet  wide,  and  their 
hoppers  contain  100  cubio  yards  of  mud.  The  boats  have  been  very  strongly  built 
and  answer  the  purpose  for  which  they  were  constructed. 

Two  of  the  old  mud  scows  have  been  thoroughly  rebuilt  and  the  hoppers  enlarged 
so  that  they  now  contain  about  50  cubio  yards  of  material,  an  increase  of  about  10 
cubic  yards  over  their  former  carrying  capacity. 

The  increase  of  carrying  capacity  in  botn  new  and  old  scows  has  greatly  facilitated 
the  work  of  dredging  in  canal  as  each  trip  of  the  towboat  conveys  a  greater  quan- 
tity of  material  to  the  dumping  ground  with  no  increase  cost  for  fuel  or  labor.  The 
two  remaining  old  scows  should  oe  rebuilt  during  the  coming  fiscal  year  in  order  to 
have  a  reserve  against  possible  accident  to  the  boats  already  in  use. 

WORK  OF  TRIMMING  CANAL  WALL. 

Out  of  the  appropriation  of  $1,000  for  performing  this  work,  about  two-thirds  have 
been  expended  in  dressing  off  roughly  projecting  portions  of  the  canal  wall.  The 
work  can  only  be  prosecuted  during  comparative  low  stages  of  water,  and  has  been 
thrice  interrupted  during  the  fiscal  year  by  sudden  rises  in  the  river. 

If  a  low  stage  of  water  should  prevail  during  the  present  season,  the  work,  which 
is  of  great  importance  to  boats  using  the  canal,  can  be  resumed.  This  wook  is  done 
by  stonecutters  working  from  a  raft  in  the  canal. 

EXCAVATION  OF  CHANNEL,   LOWER  ENTRANCE. 

The  water  was  too  high  during  the  fiscal  year  to  permit  of  drilling  and  blasting 
the  rock  in  channel  at  lower  entrance  to  canal.  When  the  river  commenced  falling 
everything  was  put  in  readiness  to  begin  work,  even  to  the  procurement  of  dynamite 
and  exploders,  but  just  as  the  working  stage  was  neared  the  river  rose  again  and 
prevented  the  prosecution  of  the  work. 

DREDGING  IN  CANAL,  ETC. 

The  United  States  towboat  and  two  dredges  have  been  engaged  in  the  removal  of 
mud  from  the  canal  and  approaches  thereto,  as  shown  in  the  statements  submitted 
herewith.  % 
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A  high  average  stage  of  water  prevailed  daring  -the  spring  of  1891,  as  was  the  case 
during  the  year  1890. 

On  the  falling  of  the  river  a  large  bar  made  its  appearance  in  the  river  opposite 
and  above  the  month  of  the  old  locks.  As  the  river  continued  to  fa]]  tfco  sand  from 
this  bar  was  cut  out,  swept  down  by  the  current  and  deposited  In  the  channel  at 
lower  entrance  of  new  locks. 

It  has  only  been  by  the  most  persistent  effort  that  a  channel  for  the  passage  of 
boats  to  and  from  the  new  locks  could  be  maintained.  The  channel  was  repeatedly 
dredged  out  only  to  be  refilled  with  sand  from  above.  A  single  night  would  suffice 
to  fill  in  from  3  to  6  feet  of  sand  in  what  the  day  before  had  shown  good  water. 

It  is  believed  that  the  present  broken  down  condition  of  the  low  dam  leading  from 
the  head  of  Sand  Island  to  the  Indiana  shore  is  responsible  in  part  for  the  deposit 
of  sand  at  this  point. 

Repairs  to  the  dam  now  in  contemplation  will  direct  a  greater  volume  of  water  to 
the  south  channel,  and  thereby  effect  a  Bcourjng  before  the  river  reaches  a  very  low 
stage. 

UNITED  STATES  TOWBOAT. 

The  towboat  was  placed  in  dry  dock,  her  hull  examined  and  calked  and  rudders 
repaired.  The  guards  have  been  repaired,  new  irons  placed  on  nosing,  new  mud  and 
steam  drums  put  in  place,  and  the  exterior  of  the  boat  painted.  Other  slight  repairs 
were  made  from  time  to  time  as  necessary. 

DREDGES. 

Ordinary  repairs  made  to  both  dredges  as  required,  and  a  new  canvas  covering 
placed  on  the  roof  of  the  Louisville. 

BARGE8  AND  SMALL  BOATS. 

Slight  repairs  were  made  to  these  boats  as  required. 

DRY  DOCK. 

The  dry  dock  has  been  used  by  outside  parties  for  the  purpose  of  repairing  steam- 
boats, barges,  etc.  Ten  steamboats  and  10  barges  have  used  the  doek  for  a  period  of 
57  days,  18  hours  paying  therefor  dockage  fees  amounting  to  $677.49.  For  the  pur- 
pose of  repairing  boats,  etc.,  belonging  to  this  work  the  dock  has  been  occupied  fur 
a  period  of  20  days. 

BRIDGES. 

A  new  upper  floor  of  Georgia  pine  was  laid  on  the  Eighteenth  Street  Bridge.  May 
29,  1891.  Temporary  repairs  were  made  to  the  flooring  and  joists  of  the  bridge  at 
the  new  locks.  Lumber  has  been  received  for  replacing  the  entire  floor  on  this 
bridge,  and  the  first  favorable  opportunity  will  be  taken  for  doing  this  work. 

Both  of  the,  iron  swing  bridges  at  Eighteenth  Street  and  the  new  locks  are  weak, 
and  should  be  replaced  at  an  earlv  day  by  modern  wrought-iron  structures  capable  of 
sustaining  the  heaviest  loads  which  can  ever  pass  over  them.  All  the  compressive 
members  of  the  present  bridges  are  cast  iron;  the  floor  systems  are  badly  designed, 
and  the  connections  generally  are  imperfect  and  of  such  a  character  that  the  strength 
of  the  bridges  is  greatly  impaired. 

A  sudden  impact  from  a  very  heavy  load  might  cause  a  fracture  and  the  total  col- 
lapse of  either  or  both  of  the  present  bridges. 

SHOPS  AND  OTHER  BUILDINGS. 

The  shops,  storehouses,  etc.,  have  been  repaired  when  necessary,  and  the  framing 
shed  painted. 

The  engine  houses  and  shelter  sheds  at  the  new  locks  have  been  painted.  The 
house  at  the  locks,  originally  built  for  a  toll  collector,  when  tolls  were  enforced,  has 
been  repaired  by  putting  on  a  new  tin  roof,  and  minor  repairs  to  the  siding. 

OLD  KEVKTMENT  WALL. 

A  section  of  the  old  revetment  of  bank  along  the  lower  new  lock  having  fallen 
down  was  carefully  rebuilt,  the  stone  beiiijg  built  in  with  cement.  Other  sections 
of  the  same  wall  will  have  to  be  rebuilt  during  the  present  fiscal  year. 
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LOCK  GATES  AND   MACHINERY. 


Small  repairs  have  been  made  as  required.  The  old  guard-gate,  at  head  of  canal, 
having  been  condemned  was  torn  out  and  taken  apart,  the  timber  and  ironwork 
being  utilized  for  other  purposes. 


NEW  FENCE.  » 

The  old  picket  fence  along  the  crest  of  the  canal,  bank  on  south  side  of  canal  from 
new  locks  to  Fourteenth  Street  Bridge,  had  fallen  in  decay  and  was  replaced  by  a 
fence  of  galvanized  barbed  wire,  5  feet  high,  eight  strands  of  wire,  secured  to  oak 
posts  placed  12  feet  apart. 

STAGES  OF  WATER  IN  RIVER  AND  CANAL. 

The  highest  stage  of  water  occurred  February  27, 1891,  when  there  were  32.4  feet 
on  upper,  and  58  feet  on  lower,  gauge  of  canal. 

The  lowest  water  was  on  August  6,  1890,  when  the  same  gauges  showed  .3.6  feet 
and  7.5  feet,  respectively. 

Very  respectfully,  your  obedient  servant, 

E.  R.  Jones, 

Assistant  Engineer. 
Maj.  G.  J.  Lydecker, 

Corps  of  Engineers,  U.  8.  A. 


commercial  statistics. 


Statement  of  vessels  passed  through  the  Louisville  and  Portland  Canal  during  the  fiscal 

year  ending  June  30,  18M. 


Vessels. 


Passenger-boats 

Towboate 

Government  boats 

Coal  boats  and  barges 
Small  craft 

Total 

Lqpkages 


No. 

Tons. 

590 

836 

67 

3,197 

187 

228,333 

91,048 

6,598 

854,654 

4,877     1,180,633 
3,261 


Statement  of  commerce  passed  through  the  Louisville  and  Portland  Canal  during  the  fiscal 

year  ending  June  SO,  1S91. 


Articles. 


Coal.... 

Oil 

Salt 

Whisky 
Tobacco 
Cotton  . 


Tons. 


1,005,796 
2,451 
5,676 
1,366 
4,093 
8,981 


Articles. 


Lumber . . 

Corn 

Wheat ... 
Iron  ore . . 
Steel  rails 
Produce.. 


Tons. 


2,728,103 
1,472 
2, 748 
3, 681 
29,433 
8,416 


Articles. 


Flour  

Sugar  and  molasses 

Hny  and  straw 

Stock 

Staves  and  shingles 
Miscellaneous 


Tons. 


1,045 
6.236 
6,653 

11,922 
23. 670 
92, 802 


Comparative  statement  of  commerce  passed  the  Falls  of  the  Ohio  River  by  canal  and  by  river. 


Fiscal  years. 


1881-'82 
1882-'83 
1883-'84 

188L-'85 
18AV8G 
188G-*87 
1887--88 
1888-'«3 
1889~'90 
J8JHV91 


Vessels  through 


No. 
3,964 
4,954 
4,346 
4,886 
5,057 
4,768 
5.471 
6,838 
3,940 
4,877 


I 


Tons. 

904,343 
1, 226, 455 
1, 070, 650 
1,217,231 
1,254,332 
1, 157, 250 
1,315,851 
1,815,986 

840,700 
1, 180, 633 


Vessels,  open  river. 


Descending,      j   Ascending. 


1,793 
1,294 
1,384 

708 
1,296 
1,793 
1, 514 

893 
2,687 
1,883 


537,906 
398, 240 
432, 575 
231,605 
408, 019 
991,974 
863, 237 
383,  081 
.,358.174 
916,  357 


I  750 

179 

301 

95 

i  373 

6G7 

!  361 

I  102 

i  191 


at 


220,965 

61, 802 

98,757 

24, 320 

102,  :>3G 

290,507 

137,  230 

37,850 

449, 357 

353,849 


TotaL 


6,507  I  1,0(13.214 
6,427  I  1.680,497 
6,0:U  |  I,  (3  1.982 
5.C89  ;  l,4"i3,240 
6,7i6  1, 7«o,407 
2,  439,  731 
2,310,318 
2.236,317 
2, 648,  231 
2, 480, 839 


',  228 
7,340 
7,833 
7,818 
7,543 


pa  W — is; 


Digitized  by  LjOOQIC 


2402   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Principal  items  of  commerce  passed  over  (he  falls  and  through  the  canal  during  the  fiscal 

year  ending  June  SO,  1891, 


Articles. 


CHU 

Salt 

Oil 

W  Kinky 

Tobnceo 

Cotton 

Lumber 2, 7J5, 2*22 

Corn 2,286 

Wheat 2,93a 

Iron  ore 4, 017 


Tons. 


1, 683, 138 
7,452 
3,009 
1,996 
6,221 
12, 866 


Articles. 


Iron.. 

Steel  rails 

Produce 

Flour 

Sugar  and  molasses  ■ 

ITay  and  straw 

St<»ck 

Staves  and  shingles. 

Cement 

Vinegar 


Tons. 


9,137 

31,125 

8,868 

1,373 

9,473 

9,400 

15,294 

32,514 

7,018 

5 


Articles. 


Malt 

Cord-wood 

Peannts 

Croas  ties 

i  Firebrick 

I  Clinkers 

Sewer  pipe 

Miscellaneous . 


Tons. 


171 
435 
575 
800 
1,425 
350 
110 
103,671 


HH4. 

IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

The  improvement  of  this  river  has  heretofore  been  considered  and 
appropriated  for  in  two  sections,  viz:  Improvements  below  Vincennes, 
and  improvements  above  Vincennes.  The  project  in  both  cases  is  the 
same,  and  aims  at  securing  a  navigable  low-water  channel  of  3  feet, 
and  the  operations  to  'that  end  include  the  excavation  of  channels 
through  rocky  reefs,  the  concentration  of  flow  in  a  single  channel  by 
closing  all  secondary  channels,  river  contraction  by  the  construction  of 
dikes  and  spurs,  bank  protection  where  needed,  aiid  the  removal  of 
snags.  The  single  work  of  any  magnitude  is  the  construction  of  a  lock 
and  dam  on  the  Lower  Wabash,  near  Mt.  Carmel,  111. 

IMPROVEMENTS  BELOW  VINCENNES. 

The  principal  work  on  this  portion  of  the  river  is  the  lock  and  d%m 
near  Mt.  Carmel,  111.,  and  most  of  the  work  done  during  the  past  year 
was  applied  thereto,  though  no  great  progress  was  made  because  of 
lack  of  funds  during  the  working  season  of  1890;  when  the  money  ap- 
propriated by  the  act  approved  September  19, 1890,  became  available, 
the  stone  required  for  completing  the  lock  was  contracted  for  and  its 
delivery  at  Mt.  Carmel  completed  June  1, 1891,  whence  it  was  boated 
to  the  site  of  the  work,  2£  miles  above.  Masonry  work  was  resumed 
June  2o7  and  is  now  well  under  way.  The  total  amount  of  masonry  in 
the  work  June  30, 1891,  was  6,090  cubic  yards,  of  which  449  cubio  yards 
was  laid  during  the  past  fiscal  year. 

No  work  has  been  done  on  the  dam,  but  a  contract  for  stone  required 
for  the  abutment  on  the  shore  opposite  the  lock  has  been  entered  into 
and  its  delivery  has  commenced.  Derricks  and  tool  houses  have  been 
erected  preparatory  to  commencing  the  work  of  construction. 

The  only  other  work  done  during  the  past  yearxjomprised  the  removal 
of  a  few  dangerous  snags  on  the  section  of  the  river  between  Mt.  Carmel 
and  Coffee  Chute;  and  some  protection  work  in  the  vicinity  of  Gray- 
ville,  where  a  dangerous  cut-off  has  been  threatened  for  several  years 
past.  The  levee  heretofore  built  in  this  vicinity  was  extended  1,750  feet 
during  the  year,  making  its  total  length  at  the  close  of  the  year  6,080 
feet,  and  the  number  of  spur  dikes  was  increased  by  three,  making  the 
total  now  there  ten. 

During  the  present  season  it  is  expected  to  complete  the  lock  and  the 
abutment  for  the  dam,  and  some  snags  may  be  removed  from  tfce  loirer 
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river,  but  the  ftmds  available  will  not  permit  much  work  of  that  na- 
ture. 

It  is  of  the  utmost  importance  that  the  next  appropriation  be -suffi- 
cient to  complete  the  dam  at  Grand  Eapids,  near  Mt.  Carmel,  because 
if  once  commenced  it  should  be  pushed  through  to  completion,  in  order 
to  avoid  risk  of  destruction  to  the  unfinished  structure  during  any  period 
of  suspension. 

Besides,  no  benefit  can  be  realized  from  the  lock,  now  nearly  fin- 
ished, until  this  dam  is  built.  The  estimated  cost  of  the  dam  is  $60,000; 
the  further  sum  of  $40,000  is  urgently  needed  to  clear  this  section  of 
snags  and  close  the  most  harmful  cut-offs,  and  open  channels  through 
the  worst  shoals. 

The  inclosed  report  of  O.  L.  Petitdidier,  assistant  engineer,  in  local 
charge  of  this  work,  gives  in  more  detail  the  operations  of  the  year,  and 
supplies  the  commercial  statistics  relating  to  the  Lower  Wabash. 

Money  statement. 

July  1, 1890,  balance  unexpended $11, 955. 34 

Amount  appropriated  by  act  approved  September  19,  1890 60, 000. 00 

71,955.34 
June  30, 1891,  amount  expended  during  fiscal  year ...  * 30, 154. 57 

July  1, 1891,  balance  unexpended 41,800.77 

July  1,  1891,  outstanding  liabilities $1 ,  590. 54 

July  1, 1891,  amount  covered  by  uncompleted  cent racts (J,  5  U.  80 

8,132.34 

July  1,  1891,  balance  available 33,668.43 

[Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893.  100, 000. 00 
|  Submitted  in  compliance  with  the  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  furnishing  stone  for  the  construction  of  abutment  for  dam  in 
the  Wabash  River,  received  in  response  to  the  advertisement  dated  March  30, 1891,  and 
opened  April  29,  1891,  by  Capt.  Edw.  Maguire,  Corps  of  Engineers. 

[Quantities  in  cubic  yards  and  price  per  cubic  yard,  delivered  at  railroad  switch  near  the  river,  at 

Mount  Carmel.] 


No. 

Name  of  bidder. 

Special  atone. 

Quantity.    Price. 

18     $11.50 
18  ,     12.  OS 
18  i     11.  (M) 
18  1     12.55 
18  1     10.  58 

Coping. 

Cut  stone,  quarry 
face. 

Quantity. 

52 
52 
52 
52 
52 

Price.    Quantity. 

$11.50  '            189 
13. 30              189 
12. 25              189 
11. 55              189 
10. 58               1S9 

Price. 

1 

Romona  Oolitic  Stone  Co.* 

$10. 10 
12. 05 
11.00 
11.30 

2 
8 

4 

Salem  Stone  ami  Lime  ( 'o.t 

Salem  Stone  ami  Lime  Co.* 

The  Dark  Hollow  Quarry  Co 

ft 

George  F.  Branham  §...*. 

9.00 

No. 


Name  of  bidder. 


Romona  Oolitic  Stone  Co.*. . 
Salem  Stone  and  I«ime  Co. t. . 
Salem  Stone  ami  Lime  Co.?. . 
The  Dark  Hollow  Quarry  Co. 
George  F.  Jir.mham  §  .  .* 


Cut  stone,  pointed 
face. 

Quantity.    Price. 


60 
00  | 
GO 
60 
60 


$10. 10 
12.  05 
11.00 
11.  55 
9.00 


Squared  stone. 

Backing. 

Quantity. 

Price. 

Quantity.    Price. 

235 
235 
235 
235 
235 

$10.10 
11.75 
10.  65 
9.80 
7.  25 

101 

101 

101 
101 
101 

$8. 40 
10. 70 
0.60 
8.30 
6.85 

Total 
cost. 


$0,541.80 
7,  750.  00 
7, 046. 35 
6. 796. 50 
5, 377. 20 


*  Accepted. 

t  Sample  of  even  color. 


X  Sample  of  uneven  color. 
(  No  sample  submitted. 
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Abstract  of  proposals  for  furnishing  stone  for  lock  in  Wabash  River,  received  in  response 
to  the  advertisement  dated  October  21, 1890,  and  opened  November  20, 1890,  by  Capt. 
Edw.  Maguire,  Corps  of  Engineers.' 

[Quantities  in  cubic  yards  and  price  per  cubieyard,  delivered  at  railroad  switch  near  the  river,  at  Mount 


No. 

Special  stone. 

Coping. 

Cut  stone, 
dressed  face. 

■ciameOi  viuuer. 

Quan- 
tity. 

Prioe. 

Quan- 
tity. 

Price. 

Qnan- 
tity. 

Price. 

1 

Bomona  Oolitic  Stone  Co 
Salem  Stone  and  Lime  C< 
Dark  Hollow  Quarry  Co 

79 
79 
79 

$16.20 
16.50 
14.75 

236 
236 
236 

$12. 15 
1G.00 
13.25 

396 
396 
396 

$11.88 

?, 

D 

13.50 

3 

13.25 

Name  of  bidder. 

Squared  stone. 

Backing. 

Total  cost 

No. 

Quan- 
tity. 

Price. 

Quan- 
tity. 

Price. 

Remarks. 

1 

2 

3 

Bomona  Oolitic  Stone  Co 

Salem  Stone  and  Lime  Co 
Bark  Hollow  Quarry  Co 

878 

378 
878 

$10.26 

12.00 
11.50 

289 

289 

289 

$8.64 

11.12 
9.50 

$15,226.92 

18, 175. 18 
16,631.75 

Stone  does  not  come  up  to  re- 
quirements of  specifications. 

Recommended  for  acceptance. 

EXTRACT  FROM   REPORT  OF   MR.   O.   L.    PETTTDIDIER,   ASSISTANT  ENGINEER. 

Mount  Caumel,  III.,  June  SO,  1891. 
Major:  I  have  the  honor  to  present  the  following  report  on  the  improvement  of 
the  Wabash  River,  Indiana  and  Illinois  (below  Vincennes),  during  the  fiscal  year 
ending  June  30,  1891 : 

•  •  •  *  *  *  » 

The  works  carried  on  during  the  last  fiscal  year  have  been  the  work  of  bank  pro- 
tection at  Grayville,  111.,  the  construction  of  the  look  at  Grand  Rapids,  the  receiving 
and  boating  of  stone  from  Mount  Carmel  to  the  site  of  the  lock,  and  the  removal  of  a 
few  snags  and  rocks  from  the  channel. 

grayville  bend  cut-off,  62  miles  from  mouth  of  river. 

The  object  of  work  at  this  place  has  been  the  protection  of  bank  and  prevention  of 
a  threatened  cut-oft*  at  a  point  2  miles  above  the  town  of  Grayville. 

The  cut-off  would  have  not  only  shut  off  the  large  sawmills  and  town  of  Grayville 
from  the  river,  but  would  also  have  caused  a  deterioration  of  the  river  by  increasing 
the  surface  slope  within  a  very  short  distance. 

The  work  done  at  Grayville  has  consisted  at  first  of  the  protection  of  caving  river 
bank  by  means  of  piling  brush  and  stone,  and  later  on  by  means  of  spur  dikes  ex- 
tending from  the  bank  at  right  angles  to  the  current,  this  being  supplemented  with 
a  levee  across  the  incipient  cut-oft,  and  extending  on  either  side  for  a  considerable 
distance. 

The  work  during  the  past  fiscal  year  has  consisted  of  the  construction  of  the  three 
additional  spur  dikes  and  extension  of  levee  some  1,750  feet  further  east. 

Six  thousand  and  twenty-one  linear  feet  of  timber,  1,500  pounds  of  iron,  and  450 
cubic  yards  of  stone  have  been  used  in  the  construction  of  the  spur  dikes;  while 
18,662  cubic  yards  of  earth  have  been  used  in  the  construction  of  extension  levee. 

The  cost  of  earthwork  in  levee  has  been  quite  low,  being  nearly  13£  cents  per 
cubic  yard ;  the  work  being  done  by  means  of  scrapers ;  the  total  amount  spent  last 
year  being  nearly  $4,000. 

The  work  at  Grayville  Bend  consists  now  of  6,080  feet  of  levee  completed  and  in 
good  order,  the  former  piling,  rook  and  brush  protection,  and  10  new  spur  dikes. 

The  work  seems  to  bo  completed,  or  at  least  in  such  shape  that  it  can  be  let  alone 
until  further  action  of  the  rivor  demands  additional  work  m  a  new  direction. 

The  nature  of  the  alluvial  banks  as  regards  shape  of  bend  and  direction  of  current 
during  high  water,  friability,  and  submergence  during  freshets  is  suoh,  however, 
that  we  can  not  feel^ertain  at  any  time  but  that  a  new  cut-off  may  not  take  place 
at  some  point  not  yet  protected. 

The  land  owners  contiguous  to  our  leyee  keep  demanding  a  further  extension  of 
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levee,  urging  the  presence  of  erosions,  which  have  already  taken  place,  as  indica-' 
tiouu  of  a  possible  new  cut-off. 

It  ih  probable  that  an  extension  of  levee  of  500  or  600  feet  additional  might  give 
us  u  greater  security  against  the  failure  of  work  already  done,  but  this  I  do  not  feel 
like  urging  or  even  recommending  until  you  have  had  the  opportunity  of  seeing  the 
ground. 

There  is  no  doubt  that  the  extension  of  levee  would  benefit  the  property  owners 
whose  land  is  now  threatened,  but  I  see  no  reason  why  the  same  reasoning  would  not 
cause  us  to  extend  the  levee  a  little  at  a  time,  clear  to  the  hills,  4  or  5  miles  away, 
in  the  mean  time  crossing  with  our  levee  several  bayous. 

Should  additional  funds  become  available  it  would  be  proposed  to  extend  the 
works  of  bank  protection  and  possibly  to  build  a  low,  crib  dike  from  the  bank  to  the 
tow  head  of  Bon  Pas  Island,  in  order  to  direct  the  channel  on  the  north  side  of 
island. 

LOCK  AND  DAM  AT  GRAND  RAPIDS,  92}  MILES  ABOVE  MOUTH  OF  RIVER.  . 

The  work  at  this  place,  consisting  of  a  lock  and  dam  at  Grand  Rapids,  2£  miles 
above  Mount  Carmel,  HI.,  is  to  take  the  place  of  a  former  lock  and  dam  built  by 
the  Wabash  Navigation  Company  in  1843,  the  old  lock  and  dam  built  of  crib  work 
having  been  partially  washed  away.  * 

When  completed  this  dam  will  raise  the  level  of  the  water  11.50  feet  above  the 
level  of  water  at  lower  end  of  lock  and  will  at  once  remove  the  greatest  obstruction 
to  navigation  on  the  Wabash  River,  which  consists  of  a  chain  of  rocks  beginning  at 
Grand  Rapids  and  cropping  out  in  several  places  for  a  distance  of  10  miles,  actually 
cutting  the  navigation  of  the  Wabash  River  in  two,  except  at  high- water  stages. 

The  lock,  which  was  well  advanced  at  beginning  of  fiscal  year,  has,  owing  to  want 
of  sufficient  funds  to  purchase  the  remainder  of  stone,  not  been  completed,  and  we 
have  had  to  content  ourselves  with  laying  whatever  stone  we  had  on  hand,  until  such 
time  as  new  appropriations  became  available. 

The  money  appropriated  by  act  of  September  19,  1890?  becoming  soon  available,  a 
contract  for  stone  to  complete  the  lock  was  entered  into  with  the  Dark  Hollow 
Quarry  Company,  of  Bedford,  Ind.,  on  November,  20, 1890;  delivery  of  stone  was  com- 
pleted by  June  1,  1891,  and  the  stone  transported  to  the  lock  by  means  of  our  boat 
and  barges. 

The  laying  of  masonry  was  resumed  on  June  25,  and  is  now  progressing  at  an 
average  rate  of  40  to  45  cubic  yards  per  day. 

A  contract  for  stone  for  the  abutment  of  dam  on  the  side  of  the  river  opposite  to 
the  lock  was  entered  into  with  the  Romona  Oolitic  Stone  Company,  Romona,  Ind.,  and 
*  stone  is  now  being  furnished  by  them,  the  delivery  to  be  completed  by  September  1, 
1891. 

Specifications  for  timber  for  lock  gates  are  now  being  considered  by  various 
dealers  in  timber. 

The  work  done  in  connection  with  the  lock  has  been  as  follows : 

Cubic  yarda. 

Masonry  laid 449 

Masonry  laid  previously  reported 5, 641 

Total  masonry  laid  to  date 6, 090 

Remaining  to  be  laid,  approximately 1, 400 

Stone  received  during  the  year 1, 322 

Stone  received  previously  reported 4, 798. 2 

Total  stone  received 6,120.2 

Stone  transported  to  the  lock  during  year 1, 322 

In  addition  to  the  masonry  work  reported,  the  upper  miter  sill  and  lift  wall  have 
been  bolted  to  the  lower  courses  by  l|  incn  holts  5  feet  long  laid  in  cement. 

The  filling  and  emptying  culverts  have  been  lined  on  the  bottom  with  two  thick- 
nesses of  2-mch  white  oak  sheeting,  securely  spiked  to  floor  beams  set  in  the  rock 
and  reaching  under  the  walls  on  either  side ;  4,746  feet  B.  M.  of  oak  were  used  in 
lining  the  bottom  of  culverts. 

Repairs  to  our  engines,  derricks,  traveler  track  and  storehouses  have  also  been 
made. 

The  work  intended  to  be  done  during  the  present  fiscal  year  at  the  locks  or  in  con- 
nection therewith,  is  as  follows : 

Completion  of  land  wall  of  lock,  filling  up  of  bank  behind  wall,  and  paving  same; 
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Construction  and  erection  of  lock  gates  and  of  valves  for  operating,  filling,  and  emp- 
tying <  iilvnK  ('leaning  loek  rhainlier,  and  finishing  all  work  about  the  lock  except 
the  dredging  at  the  head  and  foot. 

On  the  opposite  side  of  the  river  it  is  intended  to  build  a  masonry  abutment,  for 
which  purpose  two  derricks  and  a  cement  house  have  already  been  erected. 

The  work  enumerated  above  will  nearly  exhaust  the  funds  on  hand,  and  additional 
appropriations  must  be  available  before  the  dnm  (without  which  all  the  money  spent 
here  will  be  useless)  can  be  even  begun. 

Our  present  estimate  for  the  construction  of  the  dam,  which  will  be  1,095  feet  long, 
is  $58,460,  and  after  pondering  over  all  the  quantities  and  prices,  I  am  unable  to  re- 
duce the  estimate  to  any  smaller  figures.  It  follows  that  if  it  is  intended  to  complete 
the  improvement  that  our  next  appropriation  to  be  applied  specifically  to  the  dam 
should  not  be  less  than  $60,000. 

Such  a  sum  would,  I  am  very  confident,  complete  the  improvement. 

From  the  nature  of  the  work  and  the  materials  that  will  enter  into  the  construc- 
tion of  the  dam,  it  is  essential  that  the  work  be  completed  in  one  season,  and  this 
can  not  be  done  unless  the  whole  amount  estimated  is  appropriated  at  one  time. 
Should  the  next  appropriation  for  this  work  fall  short  of  the  amount  estimated  it 
will  be  necessary  to  suspend  work  and  wait  until  by  means  of  successive  future  ap- 
propriations the  amount  on  hand  has  been  brought  to  the  amount  required  by  the 
estimate. 

In  the  mean  time  the  price  of  timber  upon  which  this  estimate  is  based  can  not 
fail  to  advance  with  every  year's  delay  and  thus  cause  an  increase  of  our  estimate. 

The  fact  that  until  our  dam  is  completed  all  the  money  spent  at  the  lock  and 
abutment  will  be  unproductive  of  any  good  to  the  interests  of  navigation  must 
also  have  a  certain  weight. 

REMOVAL  OF  SNAGS. 

During  the  fiscal  year  some  dangerous  snags  between  the  bridge  at  Mount  Carmel 
and  the  foot  of  Coffee  Chute  were  removed  with  the  aid  of  the  Richard  Ford;  several 
large  bowlders  were  also  removed  from  the  foot  of  Coffee  Chute. 

The  amount  expended  in  doing  this  work  was  about  $111.  The  funds  on  hand  at 
the  time  did  not  allow  of  the  boat  going  out  any  longer. 

During  the  spring  of  1891  the  Richard  Ford  was  used  in  towing  the  stone  for  lock 
from  Mount  Carmel  to  the  site  of  lock,  being  engaged  in  the  work  for  17  working 
days.  This  boat,  after  undergoing  various  necessary  repairs,  is  now  ready  for  work, 
it  being  the  intention  to  have  her  remove  all  the  snags  between  Mount  Carmel  and 
the  mouth  of  river  which  may  be  found  in  the  channel.  As  the  Richard  Ford  belongs 
to  the  White  River,  it  is  intended  after  completing  the  above  work  to'pnt  her  in  * 
commission  for  a  portion  of  the  fiscal  year  in  that  river. 

CONDITION  OF  RIVER. 

There  having  been  but  very  little  work  done  on  the  lower  river  during  last  fiscal 
year;  the  condition  of  river  a  tlow  water,  as  reported  in  my  last  annual  report,  has 
not  improved. 

Additional  snags  are  reported  in  various  places,  especially  at  foot  of  Little  Chain 
and  Blacks  Cut-off.  Considerable  complaint  also  comes  from  New  Harmony  Cut-off, 
which  is  each  year  absorbing  a  larger  portion  of  the  discharge  of  the  main  river,  so 
that  at  low  water  the  channel  around  Ribeyre  Island  is  impassable.  No  project  for 
an  attempt  at  improvement  is  submitted,  beyond  the  removal  of  snags  or  loose  rocks 
which  may  be  in  the  channel,  for  the  reason  that  it  is  believed  that  all  our  energies 
or  funds  on  hand  should  be  turned  toward  the  completion  of  lock  and  dam  at  Grand 
Rapids. 

The  amount  of  commerce  done  on  the  Lower  Wabash  River  during  the  last  fiscal 
year  shows  an  increase  in  the  value  of  the  products  carried,  in  fact  more  than  double, 
this  increase  of  value  being  due  to  the  larger  proportion  of  grain  carried. 

By  far  the  greatest  portion  of  the  commerce  was  done  during  the  high  water  of  Feb- 
ruary, March,  and  April,  1891. 

I  forward  herewith  commercial  statistics  of  the  Lower  Wabash,  together  with  com- 
parative statistics  of  the  commerce  done  both  on  Upper  and  Lower  Wabash  for  the 
last  five  years. 

Very  respectfully  submitted. 
Your  obodient  servant, 

O.  L.  Petitdidier, 

Assistant  Engineer, 

Maj,  G.  J.  Lydecker, 

Corps  of  Engineers,  U.  8.  A. 
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COMMERCIAL  STATISTICS. 

List  of  steamboats  (stern-wheel)  plying  on  Wabash  River  below  Vincennes  during  fiscal 

year  ending  June  30t  1891. 


Names. 


Rosedale 

Cumberland 

Eugene 

Emma  Cooprr. . 

E.  8.  Jtagon 

J.  P.  Droiiillard  . 

Gus  Geniiiu 

D.  A.  Nenbit 
Diana 


Tonnage. 


Where  plying. 


250     New  Harmony  and  mouth. 

400     Mount  Cnnnel  and  points  to  the  mouth  of  river. 

i  Occasional  trips. 

Do. 
Do. 
Da 
Do. 
Do. 
60  I  Mount  Carmel  and  White  River. 


Commercial  statistics  of  Wabash  River  below  Vincennes,  fiscal  year  ending  June  30,  1S91. 

Tons. 

Grain 21,423 

Lumber  and  log* 33, 500 

Dimension  stone 2, 842 

Sand 2,816 

Total 00,581 


Comparative  statement  of  commerce  on  Wabash  River,  Indiana  and  Illinois. 


Tears. 

Tons. 

Approxi- 
mate value. 

1887 

122,729 
58, 014 
106, 513 
100,443 
103,415 

11,817,947 
535,006 

1888 

- 

1889 

1, 573, 698 

1890 

641,107 

1891 

1, 162, 299 

IMPROVEMENTS  ABOVE  VINCENNES. 

There  has  been  no  work  done  on  this  portion  of  the  river  during  the 
past  fiscal  year,  because  there  was  not  sufficient  funds  on  hand  at  the 
beginning  of  the  year,  and  the  appropriation  by  the  act  approved  Sep- 
tember 19, 1890,  came  too  late  to  be  used  to  advantage.  Navigation  on 
this  section  is  now  badly  obstructed  by  snags,  and  it  is  proposed  to  do 
as  much  toward  their  removal  as  the  funds  on  hand  will  permit;  but 
the  snagging  outfit  is  in  such  a  dilapidated  condition  that  considerable 
repairs  must  be  made  thereto  before  any  work  can  be  done  on  the  river 
itself,  and  these  repairs  will  call  for  an  expenditure  of  no  less  than 
half  the  available  appropriation. 

It  is  estimated  that  an  expenditure  of  $20,000  will  remove  the  prin- 
cipal obstructions  to  navigation  now  complained  of,  and  if  it  is  proposed 
to  give  the  benefits  of  such  improvement  this  amount  should  be  appro- 
priated for  the  next  fiscal  year,  and  thereafter  an  annual  appropriation 
of  about  $5,000  for  the  removal  of  snags  and  maintenance  of  dams, 
shore  protection,  etc. 

Extracts  from  the  report  of  Mr.  O.  L.  Petitdidier,  assistant  engineer, 
with  commercial  statistics  relating  to  this  section  of  the  river,  are  trans- 
mitted herewith. 
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Money  statement. 

July  1,1890,  balance  unexpended $251.78 

Amount  appropriated  by  act  approved  September  19,  1890 5, 500. 00 

5,751.78 
June  30, 1891,  amount  expended  during  fiscal  year 9.52 

July  1, 1891,  balance  unexpended 5^  742. 26 

July  1,  1891,  outstanding  liabilities 6.85 


July  1,  1891,  balance  available 5,735.41 

[>r  completion  o 

:pende<l  in  fiscal 

requirements  < 


r Amount  (estimated)  required  for  completion  of  existing  project 20,  000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893.     20, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


I    harbor  acts  of  1866  and  1867. 


EXTRACT  FROM  REPORT  OF  MR.   O.   L.   PETITDIDIER,  A88I8TANT  ENGINEER, 

Mount  C  arm  el,  III.,  June  SO,  1891. 

Major:  I  have  the  honor  to  present  the  following  report  upon  the  improvement  of 
the  Wabash  River  above  Vincennes  for  the  fiscal  year  ending  June  30,  1891 : 

The  portion  of  Wabash  River,  above  Vincennes,  upon  which  improvements  have 
been  made,  is  90  miles  in  length.  The  project  has  aimed  at  obtaining  a  depth  of  3 
feet  at  low  water  by  means  suited  to  the  various  localities  and  by  the  removal  of 
snugs. 

The  project  for  the  last  fiscal  year  contemplated  the  removal  of  snags  from  the 
channel,  but  there  being  but  a  small  unexpended  balance  at  the  beginning  of  the 
year  and  the  new  appropriation  becoming  available  too  late  last  fall  to  commence 
work,  no  work  was  done  on  the  Upper  Wabash  during  the  last  fiscal  year. 

CONDITION  OF  THE  RIVER. 

There  having  been  no  work  done  during  the  past  year  I  can  only  say  that  the  con- 
ditions reported  last  year  have  been  intensified,  and  that  the  river  is  now  encumbered 
by  numerous  snags,  which  lodge  during  every  freshet  in  the  locations  already  the 
most  restricted. 

Several  boats  are  still  plying  above  Vincennes  regularly.  The  quantity  of  com- 
merce carried  by  them  is  considerable,  and  although  showing  a  small  decrease  of 
business  may  not  necessarily  be  due  to  decrease  of  importance  of  the  river,  but  to 
the  lowness'of  water  at  the  time  when  crops  must  be  moved. 

PROJECT. 

It  is  intended  at  as  early  a  date  as  practicable  to  put  a  snag  boat  in  the  field  and 
begin  to  remove  the  snags. 

unfortunately  the  steamer  Osseo,  with  which  we  used  to  tow  the  snag  scow  belong- 
ing to  the  Upper  Wabash,  is  now  beyond  repair,  while  the  snag  scow  itself  will  re- 
quire a  considerable  outlay  before  it  is  ready  for  service. 

I  forward  with  this  report  tabular  statements  showing  the  amount  of  commerce 
carried  on  the  river  during  the  past  fiscal  year. 
Very  respectfully  submitted. 
Your  obedient  servant, 

O.  L.   PETITDIDIER, 

Assistant  Engineer. 

Maj.  G.  J.  Lydecker, 

Corps  of  Engineers,  U.  8*  A. 
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COMMERCIAL  STATISTICS. 


List  of  steamboats  (stem-wheel)  plying  on  Wabash  River  above  Vinccnncs  during  fiscal  year 

ending  June  SO,  1891. 


Janie  Kay 

Cumberland  ... 

Diana 

Eugene 

Emma  Cooper  . 
J.H.Kussel... 


Names. 


j  Tonnage. 


125 

400 

60 


Whore  plying. 


Vinconnea  to  Terro  Haute. 
Do. 

T  erre  If  auto  and  Huteonville. 
. ..'  Occasional  tripe. 
...|        Do. 
75  I  Vincennes  to  Huteonville. 


Commercial  statistics  of  Wabash  River  above  Vincennes,  fiscal  year  ending  June  SO,  1891. 


Merchandise tons. 

Grain do...    6, 


004 


Lumber  by  steamboat do...       908 

Lumber  and  logs  rafted » do...  35,000 

Passengers number..    6,984 


HH5. 


IMPROVEMENT  OP  WHITE  RIVER,  INDIANA. 

Operations  on  this  river  have  aimed  at  securing  a  navigable  low-water 
channel,  with  a  depth  of  3  feet,  by  excavation  through  rocky  chains  and 
sandy  shoals,  and  the  construction  of  dikes  and  dams,  but  doubt  is  ex- 
pressed whether  any  substantialimprovementcah  be  maintained  without 
resorting  to  the  more  radical  improvement  by  the  construction  of  locks 
and  dams. 

At  the  beginning  of  the  last  fiscal  year  the  balance  available  was 
$5,205.66,  but  its  expenditure  was  prohibited  until  the  bridges  over  the 
river  had  been  changed  so  as  not  to  obstruct  navigation;  this  restric- 
tion was  removed  by  the  river  and  harbor  act,  approved  September  19, 
1890,  but  it  was  then  too  late  in  the  season,  and  the  stage  of  river  was 
too  unfavorable  to  justify  the  commencement  of  operations.  Accord- 
ingly there  was  no  work  done  during  the  past  fiscal  year. 

The  two  bridges  which  were  reported  as  obstructions  were  the  rail- 
road bridges  near  Hazelton  and  Rodgers,  Ind.  The  former  has  been 
provided  with  a  suitable  draw,  and  no  longer  interferes  with  navigation; 
the  latter  remains  unchanged. 

During  the  ensuing  working  season  it  is  proposed  to  apply  about  one- 
half  of  the  money  available  to  completing  the  improvement  at  Kelley 
Eipple  by  rock  excavation  at  the  head  of  the  channel  already  excavated, 
and  the  extension  of  the  south  dike  on  the  channel  line  to  the  left  bank 
of  the  river.  The  remainder  of  the  appropriation  will  be  applied  to 
snagging. 

Under  the  present  system  of  improvement  it  is  estimated  that  an  ap- 
propriation of  $12,500  to  be  applied  to  dredging  and  clearing  the  river 
of  snags,  would  serve  to  clear  the  river  of  the  worst  remaining  obstruc- 
tions; the  appropriation  of  this  amount  is  therefore  recommended. 

Extracts  from  the  report  of  Mr.  O.  L.  Petitdidier,  assistant  engineer, 
transinited  herewith,  indicated  the  present  condition  of  the  river  and 
furnish  the  statistics  of  its  commerce. 
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Money  statement 

July  1, 1890,  balance  unexpended $5,205.66 

June  30, 1891,  amount  expended  during  fiscal  year 30. 34 

July  1, 1891,  balance  unexpended 5,175.32 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  12, 500. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  i860  and  1867. 


EXTRACTS  FROM  REPORT  OF  MR.  O.  L.  PKTTTDIDIER,  ASSISTANT  ENGINEER. 

Mount  Carmel,  Iix.,  June  SO,  1891. 
Major:  I  have  the  honor  to  present  the  following  report  on  the  improvement  of 
White  River,  Indiana,  during  tlie  fiscal  year  ending  June  30, 1891: 

•  *•  *  •  •  •  • 

CONDITION  OF  THE  RIVER. 

The  condition  of  the  river  at  low  water  is  far  from  being  satisfactory,  not  only 
on  account  of  the  numerous  snags  which  have  not  been  removed  for  several  years, 
but  mainly  for  the  reason  that  at  low  water  the  depth  of  water  over  the  shoals  is  in- 
sufficient for  the  only  class  of  boats  whose  operation  can  be  made  a  success  commer- 
cially. 

True  the  depth  of  water  at  Kelly  Ripple,  where  the  main  improvement  has  taken 
place,  has  been  increased  permanently  so  that  boats  drawing  2  feet  can  pass  through 
it  at  any  time,  but  the  available  depth  both  above  and  below  has  not  been  increased 
correspondingly,  neither  can  it,  in  my  estimation,  be  increased  except  by  such  means 
as  locks  and  dams. 

The  bridge  operated  by  the  Evans* ville  and  Terre  Haute  Railroad,  near  Hazelton, 
which  has  for  years  been  a  total  obstruction  to  navigation  at  low  water,  has  been 
provided  during  the  fiscal  year  with  a  draw  suitably  located  so  that  boats  can  pass 
this  point  at  any  time. 

The  railroad  bridge  at  Rodgers  is  still  unprovided  with  a  draw,  but  it  does  not 
appear  at  present  that  the  interests  of  navigation  are  suffering  thereby. 

The  commerce  done  on  the  White  River  during  the  past  fiscal  year,  although  far 
from  being  inconsiderable,  seems  to  show  a  falling  off  from  the  statistics  given  the 
previous  year.  No  special  importance  is  attached  to  this,  however,  as  the  transpor- 
tation of  grain  by  the  river  route  depends  almost  entirely  upon  the  stage  of  water, 
at  the  time  the  crops  are  ready  to  be  moved. 

Tabular  statements  showing  the  amount  of  commerce  done  during  last  fiscal  year, 
also  comparative  commercial  statistics  for  the  last  5  years,  are  forwarded  with  this 
report 

During  the  present  fiscal  year  it  is  intended  to  expend  the  funds  on  hand  in  com- 
pleting tne  improvement  at  Kelly  Ripple  and  in  removing  the  snags  in  the  channel. 
The  water  is  now  at  a  favorable  stage  and  work  will  begin  in  a  few  days. 

Very  respectfully,  your  obedient  servant, 

O.  L.  Petttdtdier, 

Assistant  Engineer, 
Maj.  G.  L.  Lydecker, 

Corps  of  Engineers,  U.  8.  A, 


COMMERCIAL  STATISTICS. 

List  of  steamboats  (stern-wheel)  plying  on  White  Siver,  Indiana,  dining  fiscal  year  ending 

June  SO,  1891. 


Name  of  boat. 

Tonnage. 

Where  plying. 

Eugene 

Hazelton  to  mouth  - 

Emma  Cooper 

Do. 

75 

Petersburg  to  mouth. 
Do. 

J.  H.  Russell 

..'"** 
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Commercial  statistics  of  White  River,  Indiana,  fiscal  year  ending  June  SO,  1891. 

Toun. 

Grain . 2,007 

Logs  and  1  u  m  I  >er  ' '  rafted ' ' 13, 625 

Total \ 15,632 

Comparative  statement  of  commerce  on  White  River,  Indiana. 


Years. 

Tons. 

Approxi- 
mate value. 

1887 

42,650 

6,400 

27,000 

$181, 000. 00 

1888 

'  7iil45.00 

1889 

187.  fiSO.  00 

1890 

29,409  1    266,830.00 

M91 

15,032  1      93.150.00 

H  H  6. 

PRELIMINARY  EXAMINATION  OF  WABASH  RIVER,  INDIANA,  FROM  TERRA 
[TERRE]  HAUTE  TO  LA  FAYETTE,  WITH  A  VIEW  OF  REMOVING  OB- 
STRUCTIONS OF  SNAGS  AND  BARS  AND  REESTABLISHING  THE  NAVIGA- 
TION OF  SAID  RIVER  BETWEEN  THESE  CITIES. 

[Printed  in  House  Ex.  Doc.  No.  65,  Fifty -first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  December  5, 1890. 

Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  November  24, 1890,  from  Capt.  Edward  Maguire,  Corps  of 
Engineers,  giving  results  of  preliminary'examination  of  Wabash  River 
from  Terre  Haute  to  La  Fayette  with  a  view  of  removing  obstructions 
of  snags  and  bars  and  reestablishing  the  navigation  of  said  river  be- 
tween these  cities,  made  to  comply  with  provisions  of  the  river  and 
harbor  act  approved  September  19, 1890. 

Captain  Maguire  reports  that,  in  his  opinion,  the  stretch  of  the  Wabash 
Eiver  referred  to  is  not  worthy  of  improvement.    Col.  O.  M.  Poe,  Corps 
of  Engineers,  Division  Engineer,  Northwest  Division,  coincides  in  this 
opinion,  and  the  views  of  these  officers  are  concurred  in  by  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Redfeeld  Proctor, 

Secretary  of  War. 


report  of  captain  edw.  maguire,  corps  of  engineers. 

United  States  Engineer  Office, 

Louisville,  Ky.,  November  24, 1890. 

General  :  In  compliance  with  circular  letter  of  September  20, 1890, 
I  have  to  submit  the  following  report,  based  upon  a  preliminary  exami- 
nation made  under  my  direction  by  Assistant  Engineer  O.  L.  Petitdidier, 
of  the  Wabash  River,  Indiana,  from  Terre  Haute  to  La  Fayette,  with  a 
view  of  removing  obstructions  of  snags  and  bars  and  reestablishing  the 
navigation  of  said  river  between  those  cities. 

The  river  between  Terre  Haute  and  La  Fayette  is  approximately  107 
miles  in  length,  its  normal  width  being  about  300  to  360  feet  in  the 
upper  half  and  400  to  500  feet  in  the  lower  half  of  that  reach. 

At  the  time  of  examination  the  stage  of  the  river  was  about  8  inches 

Digitized  by  LjOOQiC 


2412      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY.     . 

above  that  of  lowest  water.  In  tlie  upper  89  miles,  which  were  passed 
over  in  a  row  boat,  there  were  found  to  be  twenty-nine  sand  and  gravel 
bars.  The  depth  over  the  majority  of  these  bars  was  sufficient  to  per- 
mit of  a  boat  drawing  12  inches  being  warped  through  the  best  channel, 
but  in  two  or  three  cases  a  boat  drawing  10  inches  could  hardly  have 
been  dragged  through. 

The  upper  50  miles  of  the  reach  were  almost  free  from  snags,  but  the 
latter  increased  rapidly  in  size  and  number  below  Big  Pine  Creek,  the 
mouth  of  which  is  about  60  miles  below  La  Fayette. 

The  stretch  of  river  under  consideration  is  also  crossed  by  a  number 
of  county  road  and  railroad  bridges  unprovided  with  draws,  or  so 
located  as  to  render  navigation  very  difficult.  At  Attica,  where  three 
bridges  are  located  near  to  each  other,  not  only  is  navigation  very-diffi- 
cult at  any  stage,  but  it  is  almost  impracticable  at  low  water  on  account 
of  the  large  quantities  of  riprap  protecting  the  foundations  of  the  piers. 

The  number  of  bridges  between  La  Fayette  and  Terre  Haute  are  9 
in  number,  located  as  follows:  3  at  Atttea;  2  at  Covington;  1  at  Lodi; 
1  at  Montezuma,  and  2  at  Clinton.  The  6  first  mentioned  are  without 
draws,  and  the  minimum  clearance  30  feet  3  inches. 

In  addition  to  the  above  the  remains  of  the  piers  of  a  former  bridge 
obstruct  the  channel  4  miles  above  Covington.  At  present  there  is  one 
small  boat  which  navigates  the  stream,  and  that  one  was  at  the  time  of 
the  examination  tied  up  at  Terre  Haute  waiting  for  a  rise  in  the  river. 

The  freight  carried  on  the  river  is  purely  local  and  comparatively  in- 
significant in  amount  and  value.  It  consists  of  corn,  wheat,  staves, 
railroad  ties,  and  some  broken  stone.  The  coal  is  carried  by  the  rail- 
road which  skirts  the  river  for  the  whole  distance  under  consideration. 

In  view  of  the  above  my  opinion  is  that  the  stretch  of  river  referred 
to  is  not  "worthy  of  improvement "  for  the  following  reasons: 

(1)  Owing  to  the  obstructions  due  to  bars  and  bridges  navigation  at 
low  water  is  impracticable ;  at  medium  stage  only  very  small  steamboats 
can  navigate  the  river;  at  high  water  the  bridges  are  complete  obstruc- 
tions to  any  navigation. 

(2)  The  stream  flows  through  an  alluvial  region  and  its  banks  are 
low  and  easily  washed.  Hence  any  system  of  improvement  looking  to 
the  production  and  maintenance  of  an  unobstructed  navigable  channel 
would  be  so  costly  as  to  render  it  unworthy  of  consideration  at  present. 

(3)  The  result  of  careful  inquiries  does  not  lead  to  the  anticipation  of 
any  important  increase  in  commerce,  and  hence  "  the  present  and  pros- 
pective demands  of  commerce"  are  too  slight  to  be  worthy  of  consider- 
ation. 

Very  respectfully,  your  obedient  servant, 

Edw.  Maguire, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  XT.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer,- 
Northwest  Division.) 

[First  Indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich.,  November  28, 1890. 
Respectfully  forwarded,  with  report  that  I  concur  in  the  views  of 
Captain  Maguire  as  herein  expressed. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division. 
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IMPROVEMENT  OP  GREAT  KANAWHA,  ELK,  AND  GAULEY  RIVER8,  WEST 
VIRGINIA,  AND  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 


REPORT  OF  COLONEL  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS,  OF- 
FICER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1801, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Groat  Kanawha  River,  West  Virginia. 

2.  Operating  and  caro  of  locks  ami  darns 

on  Great  Kanawha  River,  West  Vir- 
ginia. 


3.  Elk  River,  West  Virginia. 

4.  Gauley  River,  West  Virginia. 

5.  New  River,    Virginia  and  West  Vir- 
ginia. 


EXAMINATION. 
6.  Elk  River,  West  Virginia,  with  a  view  of  improving  the  same  by  locks  and  dams. 


(For  letter  of  transmittal  see  Appendix  I.) 


Hz. 

IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
than  6  feet  all  the  year  round  throughout  the  whole  river,  96  miles. 
The  means  are  locks  and  dams.  The  locks  are  about  300  by  50  feet 
above  Charleston,  and  about  340  by  55  feet  below.  The  following  table 
shows  thepresent  condition : 


No. 


Distance  in  miles  from  Charleston. 


Style  of 
dam. 


26  miles  above Fixed 

21  miles  above do  — 

15  miles  above Movable. 

9  miles  above do 

4  miles  below  ..-. I do 

14  miles  below j do 

22±  miles  below do 

32  miles  below *. — do  — 


Completed 
in — 


1887 


1880 
1880 


Remarks. 


In  operation. 

Do. 

Do. 

Do. 

Do. 
Under  contract. 

Do. 
Site  purchased  September,  1890. 


9m 
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Abstract  of  proposals  for  ironwork  for  anchorage  and  fixed  parts  of  movable  Dams  Nos.  7 
and  8  of  the  Great  Kanawha  River  improvement,  opened  at  the  United  States  Engineer 
Offlee,  Charleston-Kanawha,  W.  Va.,  at  4  p.  m.»  February  10,  1891. 

Approximate  quantities : 

Wrought  iron pounds..    94,000 

Cast-iron do....  353,000 


Name  and  residence  of  bidder. 

Wrought  iron. 

Cast-iron. 

Total. 

No. 

Bid 

per 

pound. 

Amount. 

Bid 

per 

pound. 

Amount. 

Amount. 

1 

Ainslie,  Cochran  &  Co.,  Louisville,  Kv 

Cents. 

f 

4 
4 

3.55 

4.55 

3.9 

8.9 

3.75 

3.79 

4.72 

3.3 

?« 

4.4 
4| 

$3,407.50 
3,760.00 

3, 760. 00 
3,760.00 
3, 337. 00 

OenU. 

3.7 

2.4 

3.95 

21 

$8,825.00 
13, 061. 00 

8,472.00 
13,943.50 
10,148.75 
11,472.60 
11,296.00 
11, 472. 50 
10,060.60 
12,319.70 
10,378.20 

8,648.50 
12,796.25 
10, 519. 40 
15,885.00 
13,061.00 

8,236.67 

$12, 232. 50 

2 
3 

American  Bridge  and  Iron  Co.,  Roanoke,  Ya 

Hoefinghoff  &  Lane  Foundry  Co.,  Cincinnati, 

16,821.00 

12,232.00 
17, 703. 50 

4 

McHoee  &  Lyon  Co.,  Dayton,  Ohio 

5 

Lambert  Bros.  &  Co.,  Ironton,  Ohio - 

13,485.75 
15, 740. 50 

6 

Phoenix  Iron  Co.,  Trenton,  N.' J 

4,  277. 00       at 

7 
8 
9 
10 

Bouton  Foundry  Co.,  Chicago,  111 .-. 

O.  A.  &  W.  Thayer,  Charleston,  W.  Va 

Variety  Iron  Works  Co.,  Cleveland,  Ohio 

Wm.H.  March,  Philadelphia,  Pa 

3,666.00 
3,666.00 
3,525.00 
3, 562. 60 
4, 430. 80 
3, 102. 00 
4, 465. 00 
3,271.20 
7, 285. 00 
4, 136. 00 

3.2 

3* 

2.85 

3.49 

2.94 

2.45 

3ft 

2,98 

3  7 

14, 962. 00 
15,138.50 
13, 585. 50 
15,882.30 

11 
12 
13 
14 
15 
16 

The  Snead  &  Co.  Iron  Works,  Louisville,  Ky . . . 
Russell  Wheel  and  Foundry  Co.,  Detroit,  Mich.t 

Campbell  &  Zell  Co.,  Baltimore,  Md 

Cooper,  Roberts  &  Co.,  Mount  Vernon,  Ohio 

Scalfe  Foundry  and  Machine  Co.,  Pittsburg,  Pa. 
Dearborn  Foundry  Co.,  Chicago,  III 

14, 815. 00 
11,750.50 
17,261.25 
13,790.60 
23,170.00 
17,197.00 
12, 623. 33 

17 

H.  T.  Morrison  &TCo.,  Petersburg,  Va 

4. 386. 66      *2l 

Contract  with  the  Russell  Wheel  and  Foundry  Company. 


Abstract  of  proposals  for  building  Dam  No.  87  at  the  Great  Kanawha  River  improvement, 
opened  at  the  United  States  Engineer  Office,  Charleston-Kanawha,  W.  Va.,  at  3  p.  m., 
February  10, 1890. 


Gurbbing  and  clearing  complete 

Crib  logs  in  cofferdam,  per  linear  foot . 

Sheathing per  1,000  feet.  B.  M. . 

Cofferdam  filling per  cubic  yard . . 

Excavation do — 

Rock  excavation do — 

Embankment do — 

Puddling  —  -•- do — 

Concrete do  — 

Rock  face  masonry     do — 

Pointed  face  masnury,  per  cubic  yard. 

Cut  stone  masonry do — 

Sills do.... 

Coping do — 

Stone  filling do — 

Riprap,  hand  placed do — 

Timber  in  permanent  construction, 

per  1.000  feet,  B.  M 

Bolt  holes  in  masonry,  per  linear  foot. 


Approx 
imatc 

quanti- 
ties. 


Total. 


79,000 

50,000 

12, 200 

12,000 

800 

1,200 

750 

1,350 

1,430 

470 

90 

280 

480 

600 

800. 

88,000 
4,600 


No.l.   C.Irwin 

McDonald, 
Pittsburg,  Pa. 


Bid.    Amount. 


$0.19 

30.00 

1.90 

.65 

8.00 

.60 

1.50 

7.50 

11.00 

13.00 

17.50 

17.50 

17.50 

1.75 

2.50 

60.00 
30.00 


$100.00 

15. 010. 00 

1, 500. 00 

23, 180. 00 

7,800.00 

2,400.00 

720.00 

1, 125.  00 

10. 125. 00 

15^730. 00 

6, 110. 00 

1,575.00 

4, 900. 00 

8,400.00 

1,050.00 

2,000.00 

4,400.00 
1,380.00 


107, 505. 00 


No.  2.   Jally 
Brothers,  Pitts- 
burg, Pa. 


Bid.     Amount. 


$0.22 

35.00 

1.30 

.90 

3.00 

.90 

1.50 

8.50 

12.00 

13.50 

18.00 

20.00 

20.00 

1.90 

2.60 

50.00 
.20 


$100.00 

17, 380. 00 

1. 750. 00 

15, 860. 00 

10, 800. 00 

2, 400. 00 

1,080.00 

1,125.00 

11,475.00 

17, 160. 00 

6,346.00 

1, 620. 00 

5,600.00 

9,600.00 

1,140.00 

2,080.00 

4,400.00 
920.00 


110,835.00 


No.  3.    I.V. 
Hoag,  jr.,  Pitts- 
burg, Pa. 


Bid.    Amount. 


$0.20 

30.00 

1.25 

.75 

2.00 

.40 

1.25 

7.25 

11.50 

17.00 

19.00 

20.00 

20.00 

1,50 

5.00 

70.00 
.40 


$400.00 

15,800.00 

1, 500. 00 

15, 250. 00 

9,  (KM).  00 

1.600.00 

480.00 

937.50 

9,787.50 

16,445.00 

7,990.00 

1,710.00 

5,600.00 

9,600.00 

900.00 

4,000.00 

6,160.00 
1,840.00 


109, 000. 00 


4U  rejected,  prices  being  too  high. 
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report  of  mr.  a.  m.  scott,  assistant  engineer, 

United  States  Engineer  Office, 
Charleston-Kanawha,  W.  Va.,  July  3,  1891. 
Colonel:  I  have  the  honor  to  submit  the  following  report  on  the  Great  Kanawha 
River  improvement  for  the  year  ending  June  30,  1891. 

The  principal  work  has  been  on  construction  of  Locks  and  Dams  Nob.  7  and  8,  and 
in  maintaining  and  operating  the  five  completed  locks  and  dams.  The  main  works 
under  construction  will  be  given  first. 

LOCK  AND  DAM  NO.  7— -CONSTRUCTION  OF — 
THE  LOCK. 

The  principal  work  on  this  contract  has  been  at  excavating  for  foundations,  plac- 
ing concrete  and  laying  masonry  within  the  cofferdam,  and  at  quarrying  and  cutting 
stone. 

A  description  of  the  exceptional  foundations  of  this  lock  was  given  in  the  last  an- 
nual report,  and  is  found  on  page  2240  of  the  Report  for  1890  of  the  Chief  of  Engi- 
neers. A  general  description  of  the  lock,  cofferdam,  etc.,  is  given  on  page  1948  of  the 
Report  of  the  Chief  of  Engineers  for  1889.  At  the  close  of  the  year  ending  June 
30,  1890,  528  cubic  yards  of  concrete  and  104  cubic  yards  of  masonry  had  been  placed 
in  the  foundations. 

The  items  of  finished  work  done  on  this  contract  during  the  last  year  are  as  fol- 
lows : 

Concrete cubic  yards  placed . .  2, 712 

Rock  face  masonry do 1,702 

Pointed  face  masonry do 1,326 

Bush  hammered  masonry do 234 

Backing  masonry do 4,385 

Sills do....  219 

Quoins do 51 

Timber feet  B.  M., placed..  33,540 

Stone  filling do....  489 

Paving cubic  yards  placed . .  87 

Embankment do 2, 298 

Puddling do....  233 

Hardpan  excavation  . . . , do 1, 766 

Common  excavation do 5,  496 

Rock  excavation do 11 

Preparing  stone. — Quarrying  and  cutting  stone  for  the  lock  was  in  progress  the 
most  of  the  time  except  when  stopped  by  bad  or  freezing  weather.  During  the  year 
2,972  cubic  yards  of  all  classes  were  cut,  1,462  yards  of  which  werefaco  or  dimension 
stone  of  different  classes,  the  remainder  being  squared  and  bedded  backing.  About 
1,600  cubic  yards  of  stone  were  broken  for  concrete  during  the  year. 

Present  state  of  work. — The  river  wall  is  nearly  completed  to  within  4£  feet  (3 
courses)  of  top  of  coping,  being  from  about  24  to  28  feet  above  bed  rock.  The  land 
wall,  including  the  wings,  is  up  on  an  average  to  within  about  8  feet  of  full  height. 
About  the  quoins  the  backing  is  not  quite  so  far  advanced  on  account  of  the  anchor- 
age for  the  gates,  the  placing  of  which  is  necessarily  delayed  until  the  face  stone  are 
nearly  up  to  height. 

The  miter  sills  are  both  finished  except  the  placing  of  the  anchor  bolts  and  wooden 
cushions.  The  guard  cribs  at  the  head  and  foot  of  lock  are  partly  in  and  filled  and  a 
beginning  has  been  made  on  the  shore  paving  and  riprap  at  the  head.  But  little  has 
been  done  on  the  embankment  back  of  the  land  wall,  and  the  greater  part  of  the 
paving  and  riprap  has  yet  to  be  placed. 

The  masonry  will  probably  be  finished  by  October  1,  1891,  and  all  of  the  work  em- 
braced by  the  contract,  which  includes  the  lock  complete  ready  for  the  gates,  com- 
pleted some  time  in  November. 

DAM  NO.  7. 

The  contract  for  building  the  foundations  and  masonry  of  this  dam  was  let  to 
Mnnford  &  Reynolds,  the  lowest  bidder,  by  agreement  with  you  dated  December  29, 
1890,  approved  by  tho  Chief  of  Engineers,  January  12,  1891. 

General  description* — This,  like  the  other  movable  dams  on  the  river,  is  to  be  a 
Chanoine  wicket  dam  maneuvered  from  a  tre«tle  service  bridge.    The  following  ox- 
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tracts  from  the  specifications  furnishes  a  brief  description  of  the  work  embraced  by 
the  Mnnford  &  Reynolds  contract. 

The  work  under  this  contract  is  to  consist  of  the  foundations  or  immovable  parts 
of  a  navigation  pass  and  weir  and  of  a  central  pier,  and  an  abutment  with  Bhore 
crib  and  bank  protection. 

Navigation  Pass. — The  foundations  for  the  navigation  pass  will  be  248  feet  long 
and  about  50  feet  wide.  This  part  of  the  work  consists  mainly  of  a  bed  of  concrete 
covered  with  sills,  coping,  paving,  and  timber  as  shown  on  drawings.  The  up  and 
down  stream  faces  to  be  light  walls  of  rock-face  masonry,  covered  with  large  bush- 
hammered  sills  and  coping.  The  sills,  coping,  box-supports,  timbers,  etc.,  to  be  an- 
chored, bolted,  and  otherwise  secured  as  shown. 

Thv  weir. — The  weir  reaches  from  the  center  pier  to  the  shore  abutment,  a  dis- 
tance of  about  310  feet.  (The  length  decided  on  for  the  weir  is  316  feet.)  It  con- 
sists principally,  as  shown,  of  the  two  walls  of  masonry,  the  space  between  filled 
with  concrete  and  puddle  of  selected  river-bed  material  and  the  whole  covered  with 
coping,  sills,  and  paving.  The  sills  and  coping  to  be  anchored,  bolted,  etc.,  as  indi- 
cated on  drawings. 

Center  pier. — The  center  pier  which  separates  the  navigation  pass  and  weir  will  bo 
solid  masonry,  with  rock  and  pointed  face  and  bush-hammered  finish,  as  shown  gen- 
erally by  the  drawings.  It  will  have  a  circular  recess  for  navigation  pass  trestle, 
and  be  covered  with  heavy  coping  as  shown. 

The  abutment,  etc. — The  abutment  will  be  of  masonry,  mainly  of  rock  and  pointed 
face.  It  will  have  bush-hammered  corners  and  be  covered  with  heavy  coping.  A 
trestle  recess  will  be  built  in  it  as  shown.  The  space  between  the  wings  will  be 
principally  filled  with  selected  material,  put  in  in  layers  and  rammed.  Loose  stone 
of  good  sifce  will  be  placed  against  the  back  part  of  the  abutment  walls,  as  directed 
by  the  engineer,  to  form  a  drain  leading  to  an  opening  in  the  lower  wing. 

A  retaining  crib  will  be  built  below  the  abutment  as  indicated  on  drawings;  it 
will  be  of  squared  white  oak  framed  and  drift-bolted  and  filled  with  stone.  The 
space  between  the  abutment  wings  and  the  top  of  the  retaining  crib  will  be  covered 
with  large-sized  hand-placed  riprap.  The  bank  back  of  and  above  and  below  the 
abutment  and  crib  will  be  graded  and  protected  by  spalls  and  hand-placed  riprap  to 
such  extent  as  may  be  required  by  the  engineer. 

Foundations. — The  character  of  the  river  bed  and  of  the  proposed  foundations  for 
the  different  parts  of  the  work  are  shown,  in  general  character,  in  the  drawings  and 
cross  sections  exhibited.  It  appears  that  the  bed  rock  is  covered  with  a  consider- 
able thickness  of  "hardpan"  (a  hard,  indurated  clay  and  cemented  gravel),  and  this, 
with  bowlders,  gravel,  and  liner  material  ibrraing  the  river  bed.  The  top  of  the 
hardpan  will  be  generally  found  at  a  depth  of  from  about  8  to  10  feet  below  low- 
water  mark.  The  bed  rock  at  the  lower  end  of  the  lock  where  the  end  of  the  navi- 
gation pass  joins  it  is  found  about  16  feet  below  low- water  mark,  but  the  elevation 
of  the  rock  is  likely  to  vary  considerably  either  above  or  below  this  depth  in  the 
different  parts  of  the  dam. 

It  is  proposed,  as  shown  generally  by  the  drawings,  to  rest  part  of  the  works  di- 
rectly on  the  bed  rock,  and"  the  remainder  on  the  hardpan. 

The  main  part  of  the  foundations  of  navigation  pass  and  weir,  the  upstream  walls 
of  both,  and  the  principal  part  of  the  pier  and  abutment  will  be  built  on  the  "  hard- 
pan"  described  above:  the  downstream  walls  throughout,  or,  as  in  part,  the  con- 
crete under  them  will  oe  carried  down  to  bod  rock,  found,  as  stated,  about  16  feet 
below  low-water  mark. 

The  contractors  began  work  in  January  by  putting  a  small  force  to  work  breaking 
stone  for  concrete,  arranging  for  materials  for  cofferdam,  etc.  They  decided  to 
build  a  dredge  for  first  use  on  this  contract,  and  owing  to  delay  in  finishing  it,  and 
afterwards  to  a  rise  in  the  river  beginning  May  29,  operations  in  the  water  were  de- 
layed over  a  month.  • 

Dredging  for  the  first  section  of  the  cofferdam,  which  is  to  inclose  150  feet  of  the 
navigation  pass  next  to  the  lock,  was  begun  June  18.  The  dredging  on  the  line  of 
this  section  is  now  about  half  done,  and  a  beginning  has  been  made  on  the  coffer 
itself,  the  first  crib  being  sunk  June  27. 

Towards  preparing  materials  the  contractors  have  cut  85  cubic  yards  of  face  stone 
and  broken  1,425  cubic  yards  for  concrete.  They  have  also  at  the  site  14,000  feet,  B. 
M.j  of  dimension  oak  for  navigation  pass. 

LOCK  AND  DAM  NO.  8 — CONSTRUCTION  Olf— 
THE  LOCK. 

Work  on  this  contract  has  been  directed  mainly  to  laying  masonry  inside  the  coffer 
dam  and  in  quarrying,  transporting  and  cuttingstonefor  same. 

The  cofferdam  for  the  lock,  as  stated  in  the  last  Annual  Report,  was  so  far  com- 
pleted that  the  pumps  were  started  June  21, 1890,  and  excavation  inside  commenced 
_the24th. 
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The  first  stone  was  set  July  14,  and  except  16  days  interruption,  during  the  fall  by 
high  water,  the  laying.of  masonry  was  in  progress  until  November  22,  when  opera- 
tions inside  the  cofferdam  were  suspended  for  the  winter. 

The  p urn ns  were  started  again  May  6.  The  water  was  exhausted  on  the  8th  and 
the  work  cleaned  of  winter  deposit,  derricks  raised,  etc.,  so  that  the  laying  of  ma- 
sonry was  resumed  May  14.  Between  this  date  and  June  30,  16  days  were  lost  on 
masonry  work  by  high  water. 

The  quantities  of  finished  work  done  on  this  contract  during  the  year  are  as  fol- 
lows : 

Rock-faced  masonry cubic  yards,  placed . .  493 

Pointed-face  masonry do 844 

Bush-hammered  masonry do 172 

Backing  masonry * do 3, 056 

Sills do....  25 

Quoins do 43 

Timber ' feet,  B.  M.,  placed..  30, 000 

Stone-filling cubic  yards,  placed..  494 

Paving do 16 

Embankment do 1, 200 

Puddling •. do....  288 

Common  excavation do 5, 180 

Rock do 600 

Preparing  stone. — The  quarrying  and  cutting  of  stone  for  the  lock  was  practically 
suspended  about  2$  mouths  d fifing  the  winter ;  with  this  exception  it  was  in  progress 
all  the  time  and  generally  with 'good  forces.  During  the  year  4,145  cnbic  yards  of 
stone  were  prepared,  2,368  yards  of  which  were  face  or  dimension  stone  of  different 
classes,  the  rest  being  squared  and  bedded  backing.  This  stone  was  nearly  all  quar- 
ried at  Sattes,  10  miles  above  Lock  8,  and  brought  to  the  yard,  near  the  site,  by  the 
Kanawha  &  Michigan  Railroad. 

Present  state  of  work. — The  land  wall  is  built  up  to  within  8  feet,  or  five  courses,  of 
top  of  coping,  being  about  14  feet  from  bed  rock.  The  upper  wing  is  up  to  full 
height  at  end,  and  puddled.  The  river  wall  has  four  courses  complete,  including 
foundation  course,  making  a  height  of  about  7  feet  from  rock,  and  considerable  set 
on  the  next  two  courses.  .  Nothing  has  been  done  towards  setting  the  miter  sill s.(they 
are  all  cut)  except  to  partly  excavate  and  prepare  the  bed  rock  for  the  foundation 
course  under  them.  The  guard  crib  at  the  head  of  the  river  wall  and  the  one  at  the 
foot  of  the  land  wall  are  partly  in  and  filled.  But  little  has  been  done  yet  on  the 
embankment  and  loose  stone  drain  back  of  the  land  wall.  Some  paving  (16  cubic 
yards)  has  been  set  next  to  the  lock  at  the  head;  with  this  exception  all  of  the  bank 
protection  (paviug  and  riprap)  has  yet  to  be  placed. 

It  is  expected  that  this  contract,  which  embraces  the  masonry,  guard  cribs,  and  bank 
protection  complete,  in  short,  the  lock  complete  ready  for  the  gates,  will  be  finished 
during  the  present  working  season. 

dam  ;m>.  8. 

The  contract  for  building  the  foundation  and  masonry  of  this  dam,  including  the 
center  pier,  abutment,  and  shore  protection  complete,  ready  for  the  wickets  and 
trestles,  was  made  with  the  lowest  bidder,  Mr.  C.  I.  McDonald,  by  agreement  ap- 
proved by  the  Chief  of  Engineers,  March  12,  1891. 

General  description. — This  dam,  except  as  to  character  and  depth  of  the  foundations 
and  length  of  weir,  is  to  be  the  same  as  No.  7,  described  above.  The  weir  will  be 
292  feet  long ;  the  navigation  pass,  like  the  others,  248  feet. 

The  foundations  will  be  built  on  solid  rock  throughout,  found  on  the  line  of  dam 
at  a  depth  averaging  about  8  feet  below  low-water  mark. 

The  sill  of  the  navigation  pass  and  of  the  weir  will  have  the  same  relative  refer- 
ences as  at  No.  7,  the  one  being  13  feet  and  the  other  8£  feet  below  the  level  of  upper 
pool. 

The  contractor  began  building  a  steam  dredge,  for  use  on  this  contract  in  March. 
Quarrying  stone  and  breaking  stone  for  concrete  were  begun  in  April. 

Dredging  for  the  first  section  of  the  cofferdam  which  incloses  150  feet  of  the  pass 
next  to  the  lock  was  begun  May  6.  The  first  coffer  crib  was  sunk  May  12.  Opera- 
tions on  the  river  were  stopped  May  29  by  a  rise  in  the  river,  at  which  time  the  cribs 
for  this  first  coffer  were  nearly  all  placed  and,  to  a  considerable  extent,  filled.  Owing 
to  high  water  the  building  of  the  cofferdam  was  not  resumed  until  June  15.  The 
rise  carried  a  good  deal  of  the  filling  out  of  the  unfinished  cofler,  but  none  of  the 
cribs  were  moved. 

The  cribs  are  now  all  placed;  they  are  about  two-thirds  filled  and  some  bunking  in. 
If  not  interrupted  again  by  a  rise  this  section  of  *<he  cotter  will  be  ready  for  the 
pumps  about  July  15. 
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The  contractor  has  cut  198  cubic  yards  of  faoe  and  dimension  stone,moetly  pointed 
and  rock  face  and  sills,  and  broken  500  cubic  yards  for  concrete.  The  stone  comes 
from  Sattes,  from  the  same  quarries  that  the  stone  for  the  lock  is  taken.  It  is 
brought  down  by  rail  and  cut  in  the  yard,  near  the  site. 

IRONS.— ANCHORAGE,  BOXES,  ETC.,  FOR  DAMS. 

A  contract  for  furnishing  and  delivering  the  irons  for  the  anchorage  and  fixed 
parts  of  dams  Nos.  7  and  8,  including  wicket  and  trestle  boxes,  hurters,  slides,  sills, 
disks,  bolts,  etc.,  for  dams  Nos.  7  and  8,  embracing  329,108  pounds  of  cast  iron  and 
88,370  pouuds  of  wrought  work,  was  let  to  the  lowest  bidder,  the  Russell  Wheel  and 
Foundry  Company,  of  Detroit,  by  agreement  approved  by  the  Chief  of  Engineers, 
March  10, 1891. 

The  contract  was  completed,  the  irons  all  being  delivered  at  the  steamboat  land- 
ings at  the  locks,  in  June. 

LOCK  NO.  2  (FIXED  DAM). — OPERATING. 

The  lock  has  been  in  good  order  and  regular  operation.  Locking  was  suspended 
143  hours  during  the  year  by  high  water.  The  commerce  through  the  look  during 
the  year  was  as  follows : 

Coal - bushels..  1,073,000 

Coke tons..  13,795 

Miscellaneous  freight,  merchandise,  produce,  etc.,  by  steamboats do 4, 452 

Lumber  and  logs feet,B.  M..  100,050 

Coal  barges number  . .  243 

Steamboats do 1,377 

Other  craft do 140 

Passengers do 5, 432 

Number  of  lockages  made 1,451 

Ripraping. — In  addition  to  ordinary  repairs  about  the  works  about  400  cubic  yards 
of  stone  were  boated  across  the  river  and  used  to  repair  and  strengthen  the  riprap 
and  paving  on  the  abutment  side. 

LOCK  NO.   3   (FIXED  DAM).— -OPERATING. 

Locking  was  suspended  6  days  and  4  hours  by  high  water,  and  38  days  and  6  hours 
to  place  the  new  filling  valves  and  hang  the  new  lower  gates.  The  new  valves  and 
gates  will  be  referred  to  below. 

The  principal  items  of  commerce  through  the  lock  during  the  year  were  as  follows: 

Coal bushels..  1,637,000 

Coke tons..  13,795 

Miscellaneous  freight,  merchandise,  produce,  etc.,  by  steamboats  ..do 6,521 

Lumber  and  logs feet,  B.  M . .  814, 150 

Coal  barges number. .  367 

Steamboats do 1, 485 

Other  craft do 75 

Passengers do 8, 666 

Lockages  made do 1, 571 

New  filling  valves. — The  difficulty  with  the  old  valves  is  described  in  former  annual 
reports  of  the  Chief  of  Engineers,  mainly  on  page  1753  of  the  Report  for  1888,  and 
need  not  be  further  referred  to  here.  The  new  valves  are  like  those  at  Lock  No.  2 
(except  that  they  are  one  foot  longer,  being[  6  feet  long  instead  of  5)  and  are  maneu- 
vered in  the  same  way.  A  general  description  of  the  No.  2  valves  and  of  the  manner 
of  operating  them  is  given  on  page  1752  of  the  Report  of  the  Chief  of  Engineers  for 
1888. 

The  new  valves  were  put  in  last  August.  The  building  of  the  lock  chamber  coffer- 
dam was  begun  August  3,  and  the  lock  was  in  operation  again  September  1. 

The  placing  of  the  new  valves  necessitated  considerable  changes  in  and  additions 
to  the  timber  work  in  the  platform  and  supports  of  the  head  bay.  A  good  deal  of 
pains  was  taken  to  make  tight  work  all  about  the  head  bay  and  reduce  leakage  to 
the  minimum.  The  anchoring  of  the  platform  and  valve  supports  was  done  by  long 
wedge  bolts  from  the  floor  to  the  bed-rock  and  by  wedge  bolt  and  strap  connections 
in  masonry  and  bents.  To  make  room  for  the  ends  of  the  valve  shafts  and  levers  the 
top  course  of  projecting  masonry  under  the  ^ate  recesses  had  to  be  removed. 

The  working  of  the  valves  is  highly  satisfactory.  There  is  no* perceptible  leakage 
about  them  or  any  part  of  the  head  bay,  and  the  lock  is  filled  at  full  12  feet  head  in 
4  minutes.  The  valves  being,  as  stated  above,  1  foot  longer  than  at  Lock  2,  some 
anxiety  was  felt  about  the  power  for  opening,  but  there  is  no  trouble  about  this} 
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one  man  with  a  turn  and  a  half  of  the  capstan  easily  opens  a  pair  of  the  valves 
(making  a  clear  opening  of  25  feet)  against  fall  head  in  10  seconds. 

Since  the  new  lower  gates  were  put  in,  lockages  are  made  with  single  emptying  or 
filling  in  about  7  minutes. 

New  lower  gates. — These  are  described  on  pages  2241-2  of  the  Report  of  the  Chief 
of  Engineers  for  1890.  The  building  of  the  gates  was  finished  in  July ;  they  were 
raised  and  hung  iu  September  after  the  new  filling  valves  were  put  in.  The  gates 
prove  a  fraction  too  long,  causing  some,  but  not  material,  leakage  about  the  miter; 
with  this  exception  they  are  a  nice  job  of  work  and  fitting.  Besides  overcoming  the 
difficulties  of  the  old  solid  gates,  described  in  the  last  Annual  Report,  the  new  gates 
have  two  more  valves  than  the  old  ones  (five  in  each  leaf  instead  of  four)  increas- 
ing the  discharge  area  25  per  cent.  They  are  also  nearly  25  per  cent,  lighter  than 
the  old  gates,  each  leaf  weighing  about  46  tons  against  61  in  the  old  ones. 

The  gates  were  built  and  hung  and  the  new  valves  placed,  including  the  changes  in 
the  head  bay,  by  hired  labor.  The  foreman  of  carpenters,  Mr.  J.  S.  Williams,  is  en- 
titled to  praise  for  skill  and  energy  displayed  in  executing  the  work. 

THE  MOVABLE  DAMS. 

The  three  completed  Chanoine  dams  with  their  locks  have,  with  the  exception  of 
the  damage  to  the  service  bridge  at  No.  5,  described  below,  been  in  good  order  and 
regular  operation  during  the  year. 

As  usual  a  good  deal  was  done  at  each  of  the  locks  in  the  way  of  repairs,  princi- 
pally by  the  regular  lock  hands,  in  keeping  the  works,  buildings,  and  grounds  in 
order.  The  prominent  or  exceptional  repairs  are  mentioned  below  under  that  head. 
A  brief  account  of  operations  at  each  of  the  movable  dams  is  here  given. 

LOCK  AND  DAM  NO.  4. 

The  dam  was  up  182  days  in  the  year.  The  rest  of  the  time  it  was  kept  down, 
owing  to  high  or  sufficient  stages  of  water.  The  maneuvers  of  the  dam  and  some  of 
the  principal  items  of  commerce  at  No.  4  are  given  in  the  following  tables : 


Maneuvers  of  dam. 


Date. 


Time 
taken. 


Men  em- 
ployed. 


Remarks. 


Lowered 

Raised  .. 

Lowered 

Raised.. 

Lowered 
Raised  .. 


Oct.  24 

Nov.  7  to  11. 

Dec.  20 

May  1  and  2 

May  28 

June  29 


h.  m. 
600 

27  00 

3  30 

13  30 

2  30 
8  30 


5 

5  to  6 


Delayed  by  partial  failure  of  tripping 

bar  and  drift. 
Delayed  by  bar  being  off  guides  and 

high  water. 
Some  delay  in  lowering  bridge  caused 

by  ice. 
First  raising.    Considerable  deposit 

on  works. 

No  difficulty. 

Do. 


Coal — bushels . . 

Coke tons... 

Lumber  and  logs feet,  B.  M.. 

Coal  barges number.. 

Steamers do — 

Other  craft do 

Number  of  lockages do 


Through 
the  lock. 


2,530,100 


552,300 

676 

1,068 

58 


Through 
the  naviga- 
tion pass. 


Total. 


5,126,000 


259,600 

1,047 

1,242 

40 


7,662,000 
13,795 
811,900 
1,723 
2,310 
98 
1,229 


•  Prominent  repairs  at  No.  4. — The  hull  of  the  service  boat  being  worn  out  a  new  one 
has  just  been  purchased  for  it.  The  derrick,  cabin,  etc.,  will  De  transferred  to  the 
new  hull. 

The  difficulties  experienced  with  the  tripping  bar  on  the  lock  side  making  it  ad- 
visable to  shorten  it  (it  was  cut  off  32  feet  in  1888  and  8  improved  shunting  hurters 
put  in),  twelve  more  of  the  improved  hurters  have  been  procured.  They  will  be 
placed  during  low  water  this  summer.  This  will  leave  fourteen  wickets  on  that  side 
and  thirteen  on  the  pier  section  to  be  operated  by  the  bars. 

Twenty  new  weir  wickets — the  woodwork  for — were  built  during  the  winter  to 
replace  the  old  ones  as  needed. 

LOCK  AND  DAM  NO.  5. 

The  darn  was  kept  up  133  days  during  the  year.  It  would  have  been  up  about  50 
longer  but  for  the  damage  to  tne  service  bridge  September  11  describep  below. 
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The  maneuvers  of  the  dam  and  the  most  important  itoins  of  commerce  at  the  lock 
are  given  in  the  following  tables : 


Maneuvers  of  dam. 

Date. 

Time 
taken. 

Men  em- 
ployed. 

Remarks. 

Lowered 

Oct.  11 

A.  fft. 

See  "repairs  "  below. 
Do. 

Raised 

Nov.  18 1 

Lowered 

Dec.  20 

7  00 

20  00 

1  10 
11  00 

5to6 

4to5 

5 
4to6 

Lowering  hindered  considerably  by 

ice. 
Considerable  time  taken  to  remove 

Raised 

Mny  land  2 

May  28 

Lowered 

winter  deposit,  repair  chains,  etc. 
IS'o  dilliculty. 
Tripping  bar  found  08'  guides. 

Raised 

June  27  and  28 

Coal bushels. 

Coke tons.. 

Lumber  and  logs...' feet,  1$.  M.. 

Shingles number. . 

Coal  barges do — 

Steam  boats do . . . 

Other  craft do 

Number  of  lockages  mado 


Through 
the  lock. 


4, 105, 500 


930, 050 

751,000 

960 

1,073 

63 


Through 
the  naviga 
tion  pass. 


10, 109, 100 


438,700 


1,871 

1,711 

58 


Totals. 


14, 274. GOO 

13. 795 

1,368,750 

751,000 

2,831 

2,784 

121 

1,259 


Damage  to  service  bridge,  repairs,  etc. — On  the  night  of  September  10  32  loaded  coal 
barges  broke  loose  in  the  No.  5  pool  from  the  works  of  the  Peel  Splint  Coal  Company, 
located  on  opposite  sides  of  the  river  about  3£  miles  above  No.  5,  and  8  of  them  wore 
carried  down  and  lodged  against  the  service  bridge  of  the  dam.  The  rest  of  the 
barges  either  grounded  about  the  heads  of  islands  or  were  sunk  before  they  reached 
the  dam.  There  was  a  small  rise  in  the  river  at  the  time  and  the  coal  operators  in 
4  and  5  pools  had  all  been  notified  that  evening  that  the  dams  might  be  lowered  dur- 
ing the  night.  The  river  did  not  come  up  enough,  however,  to  make  it  necessary  to 
throw  the  dams  and  they  were  accordingly  held  up. 

The  highest  point  of  this  rise  in  the  open  river  below  Dam  No.  6  was  6.05  feet, 
channel  gauge,  at  abont  8  a.  111.  of  the  11th.  On  the  10th  this  gauge  read  3.10  feet 
at  7  a.  m.  and  4  feet  at  7  p.  111.  The  highest  point  at  Kanawha  Falls  was  5.80  feet 
at  8  p.  m.  of  the  10th,  making  a  change  there  of  3.00  feet  in  13  hours.  The  highest 
point  at  Dam  4  occurred  about  midnight  of  the  10th,  when  there  was  1.15  feet  over- 
flow on  pass  wickets,  the  weir  wickets  being  all  swung.  This  was  sufficient  to  make 
considerable  current  in  the  pools  (though  not  enough,  of  course,  to  break  loose  any 
kind  of  craft  that  was  properly  tied)  and  to  bring  the  heavily  loaded  barges  against 
the  bridge  with  considerable  force.  (It  will  be  remembered  that  this  occurred  in 
the  night  and  without  any  notice.  The  barges  got  to  No.  5  between  3  and  4  o'clock 
in  the  morning).  Eight  barges  were  lodged  against  the  bridge.  On  the  pass 
towards  the  pier  end  they  were  three  deep,  two  of  them  sunk,  one  on  top  of  the 
other,  and  the  third  resting  on  them  and  against  the  tops  of  the  trestles.  Nearer  the 
lock  the  wreck  of  a  barge  was  turned  up  on  its  side,  the  bottom  tight  against  the 
bridge.  Two  barges  were  sunk  on  the  weir,  both  lying  lengthwise  against  the 
bridge,  obstructing  nearly  the  entire  waterway  between  the  pier  and  abutment. 
Some  of  the  barges  struck  the  trestles  head  on,  but  they  all  slopped  or  sunk  broad- 
side against  the  bridge,  thus  materially  contracting  the  waterway  and  increasing 
the  head  and  pressure  of  the  boats  against  the  work.  There  was  2  feet  overflow  oil 
crest  of  pass  wickets  at  highest. 

The  weir  trestles  were  badly  wrecked,  the  most  of  them  being  jammed  down" 
against  the  wickets  (which  were  "on  the  swing")  so  tight  that  the  latter  could  not 
be  lowered  or  moved.  The  pass  bridge  was  mostly  intact,  but  could  not  be  put  down 
on  acconnt  of  the  barges  against  it.  The  pass  wickets  were  standing  and  had  to  be 
left  up  to  slacken  the  current  until  the  barges  could  bo  moved. 

It  was  very  important  to  clear  the  dam  and  get  it  down  as  soon  as  possible,  as 
another  rise  in  the  river,  with  the  sunken  boats  above  the  work,  would  have  resulted 
in  most  serious  damage  to  both  bridge  and  wickets. 

The  Government  dredge  and  towboat  and  a  force  of  hired  laborers  were  set  to  work 
at  once  tearing  out  the  sunken  boats.  By  the  evening  of  the  14th  the  work  had 
progressed  far  enough  to  admit  of  lowering  the  entire  dam,  getting  it  out  of  the  way 
of  further  inj  ury . 

The  damage  done  on  the  pass  consisted  in  breaking  down  or  badly  bending  10 
bridge  trestles.    On  the  weir  39  trestles  were  more  or  less  injured ;  a  number  of  them 
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were  broken  off  at  the  shafts,  and  all  of  the  39  wero  badly  bent.  Several  bridge  rails 
were  broken  and  a  few  of  them  lost. 

The  boxes  and  anchorage  of  the  trestles  were  all  found  intact.  The  bridge,  although 
so  badly  used,  stood,  all  considered,  remarkably  well.  It  performed  a  very  impor- 
tant service  in  keeping  the  barges  from  reach iug  the  wickets,  or  dam  proper,  and  the 
latter  were  entirely  uninjured.  If  the  barges  had  struck  or  gotten  against  the  wick* 
ets,  either  on  pass  or  weir,  the  damage  would  of  course  have  been  much  more  serious* 

Many  of  the  broken  trestles  had  to  be  almost  entirely  rebuilt.  The  work  was 
partly  done  in  the  shop  at  the  site  and  partly  in  Charleston.  It  was  delayed  some, 
waiting  for  new  channel  iron,  and  the  replacing  of  the  trestles  was  hindered  con- 
siderably by  high  water.  The  repairs  were  completed  and  the  dam  raised  Novem- 
ber 18. 

The  cost  of  the  repairs  and  of  tearing  out  the  sunken  boats,  including  wages  of 
regular  lock,  dredge,  and  tow  bo  at  hands  while  employed  at  it  (but  not  including 
use  of  dredge  and  towboat),  was  about  $2,280.  Outside  of  wages  of  regular  hands 
and  use  of  boats  the  affair  cost  the  Government  about  $1,450. 

In  reference  to  the  breaking  loose  of  the  barges,  as  regards  the  Peel  Splint  Coal 
Company,  there  would  seem  to  be  no  question  but  that  it  was  duo  to  insufficient 
fastenings.  In  the  caso  of  the  Winifrede  Coal  Company  it  is  not  so  clear,  for  the 
barges  of  the  Peel  Company  broke  loose  first,  came  down,  or  swung  around,  and 
struck  the  Winifrede  fleet,  breaking  their  barges  loose.  In  this  connection  it  may  be 
proper  to  add  that  the  Winifrede  Company  has  commenced  proceedings  in  the  circuit 
court  of  Kanawha  County  against  the  Peel  Company  for  damages  sustained  by  this 
"  runaway,"  claiming  that  the  latter  company  was  negligent  about  tying  up  its 
barges. 

A  few  days  after  the  accident  I  had  the  honor  to  recommend  to  you  that  the  Gov- 
ernment take  steps  to  recover  from  the  Peel  Coal  Company  on  account  of  damages  and 
expense  incurred  by  it  at  No.  5. 

With  a  svstein  of  movable  dams  it  is  very  necessary  to  the  safety  and  usefulness 
of  the  works  that  proper  diligence  be  exercised  in  securing  barges  or  any  other  craft 
that  are  tied  up  in  the  pools. 

LOCK  AND  DAM  NO.  6. 

The  dam  was  up  178  days  during  the  year.  The  rest  of  the  time  it  was  down, 
owing  to  high  or  sufficient  stages  of  water.  The  maneuvers  of  the  dam  and  the 
commerce  at  this  work  are  given  in  the  following  tables  : 


Maneuvers 
of  dam. 

Date. 

Timo 
taken. 

h.  m. 

Men  em- 
ployed. 

Remarks. 

I 

Lowered 

Aug.  28 

1  35 

4     No  trouble, 

Raised 

Aug.  30 

6  45 

4          Do. 

Lowered 

Oct.      6 

2  05 

5     Some  delay  by  log  under  one  pass  wicket 

Raised 

Oct.    11 

7  00 

5 

No  trouble 

Lowered 

Oct.    -24 

2  00 

6 

Do. 

Ratacd 

Nt»v.     8 

G  00 

4  to  5 

Do. 

Lowered 

Dec.      8 

1  10 

5 

Do. 

Raised 

Dec.    14 

7  20 

3  to  5 

Do. 

Lowered 

Dec.   22 

2  20 

4 

Some  delay  by  drift  under  one  wicket. 

Raised 

May  1,4 

12  00 

4  to  5     Closing  delayed  by  steamer  Budd,  injuring  a 

pass  trestle. 

Lowered 

May  28 

1  30 

4  '  No  trouble. 

Raised 

June  17 

8  00 

3  to  5  )        Do. 

Lowered 

June  20 

1  10 

4           Do. 

Raised 

June  27 

7  00 

3  to  5          Do. 

Note. — The  mason  of  the  frequent  lowering  of  Dam  6  is  given  on  page  1947  of 
Report  of  Chief  of  Engineers  fur  1889. 


Through 
the  lock. 


Through 
the  naviga« 
tion  pass. 


Total. 


Coal bushels. 

Coke tons . 

Miscellaneous  freight,  merchandise,  produce,  etc 

Lumber  and  logs feet,  B.  M . 

Bark cords . 

Railroad  ties : number. 

Staves do... 

Coal  barges do . . . 

Steamboats do. . . 

Other  craft do. . . 

PaBSongers do. . . 

Number  of  lockages 


3,948,000 


18,344,800 


13. 751 
524,000 


30,100 


1,261 
1,098 
92 
6,280 
1,398 


27,899 

5,475,850 

815 

36,000 

220,000 

2,731 

1,479 

48 

12, 578 


22,292,800 

13, 795 

41,650 

5, 999, 850 

815 

66,100 

220,000 

3,992 

2,577 

140 

18,858 


Digitized  by  LjjOOQlC 


2424   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

MISCELLANEOUS  WORK. 

Site  of  Lock  and  Dam  No.  P.— The  papers  for  the  title  to  the  land  purchased  for  the 
site  of  Lock  and  Dam  No.  9  were  completed,  approved,  and  recorded  so  that  you  paid 
for  the  land  early  in  September,  1890. 

"  Iron  work  for  locks. — The  irons  for  gate  and  anchorage,  line  fastenings,  etc.,  for  Locks 
7  and  8,  and  for  the  new  lower  gates  at  Lock  3,  contracted  for  with  the  Queen  City 
Bridge  and  Steam  Forging  Company  in  March,  1890,  were  completed  and  delivered 
in  July. 

Dredging,  removing  obstructions,  etc. — The  Government  dredge  was  in  operation  from 
July  9  to  October  24.  With  this  exception  it  has  been  laid  up.  The  dredge  and  tow- 
boat  with  crews  were  at  work  12  days  dredging  at  the  approaches  of  the  finished 
locks,  mainly  at  Nos.  2,  3,  and  5;  24  days  in  tearing  out  the  sunken  coal  barges  at 
Dam  5  and  in  No.  5  pool,  and  assisting  with  repairs  at  No.  5;  and  11  days  at  Lock  3. 
helping  to  launch,  raise,  and  hang  the  new  gates.  The  remainder  of  the  time,  until 
stopped  by  high  water  and  laid  up  for  the  season,  the  dredge  and  towboat  were  em- 
ployed at  the  head,  of  Witcher  Creek  Shoal,  in  No.  5  pool  deepening  and  widening  the 
towing  channel.  Seven  sunken  coal  barges  were  torn  up,  all  from  the  "  runaway n 
of  September  11,  five  at  Dam  5  as  before  described,  and  2  in  the  channel  at  Witcher 
Creek  Shoal. 

The  crane  boat  with  a  force  of  from  8  to  10  men  under  Capt.  George  Wright,  pilot, 
worked  12  days  last  fall  removing  obstructions  from  the  channel  and  public  coal 
harbors  below  Charleston.  The  work  was  stopped  by  high  water  October  22.  It 
has  been  continued  this  season  by  the  towboat  Bee  with  the  crane  boat  when  the 
condition  of  the  river  admitted.  Altogether  135  snags  and  trees,  38  rocks,  and  a  part 
of  a  wrecked  barge  were  removed  between  Lock  6  and  the  head  of  Knob  Shoal. 

Telephone  repairs.— In  addition  to  ordinary  repairs  to  the  telephone  line,  272  new 
poles  were  put  up  during  the  year. 

Gauge  records. — The  daily  gauge  records  and  reports  at  Hinton  and  Kanawha 
Falls — the  latter  by  telephone— have  been  kept  up;  also  the  gauge  records  at 
Charleston,  Point  Pleasant,  and  at  each  of  the  locks.  New  gauge  cribs  for  bottom 
sections  were  built  at  Hinton  and  Kanawha  Falls. 

Office  work,  assistance,  etc. — Aside  from  the  engineering  and  drafting  work  required 
at  the  locks  under  construction,  the  most  important  items  of  office  work  were  the 
plans,  specifications,  and  estimates  for  the  foundations  and  masonry  and  for  the 
anchorage  and  fixed  irons  of  Dams  Nos.  7  and  8.  Considerable  has  also  been  done 
on  the  design  and  drawings  for  the  movable  irons  for  these  dams.  One  man  has 
been  at  work  since  January  on  the  detail  drawings  of  Lock  and  Dam  No.  7,  ordered 
by  the  Chief  of  Engineers,  for  publication. 

The  organization  has  remained  about  as  it  was  last  year,  and  I  beg  leave  to  refer 
to  the  continued  valuable  services  of  Mr.  Theodore  Schoonmaker  and  Mr.  Thomas  E. 
Jeffries,  assistant  engineers,  on  construction  of  Locks  7  and  8  during  the  working 
season,  and  in  this  office  on  plans  and  drawings  in  the  winter.  Mr.  C.  K.  McDer- 
mott,  civil  engineer,  who  rendered  such  efficient  service  on  this  work  from  1873  to 
1882,  resumed  connection  with  it  last  September,  and  has  since  bee,n  engaged,  partly 
inspecting  on  construction,  but  mainly  at  drafting  in  this  office.  Mr.  William  M. 
Peyton  has  continued  to  attend  to  the  accounts  and  clerical  work  and  to  look  after 
the  property  on  the  improvement. 

Charleston  and  Southside  Bridge. — Under  your  directions  to  look  after  this  wagon 
bridge  built  over  the  Great  Kanawha  at  Charleston  during  the  year,  as  regarded  its 
conformity  with  the  law  and  report  of  the  board,  occasional  measurements  of  and 
reports  on  it  have  been  made.  The  bridge  was  begun  in  July  and  finished  in  April. 
It  has  three  through  truss  spans  with  girder,  trestle,  and  embankment  approaches. 
The  center  or  channel  span  is  415  feet  and  the  shore  spans  144  each  between  centers. 
The  channel  span  is  400  feet  in  the  clear  at  low  water,  as  required  by  law.  The 
law  requires  this  span  to  be  at  least  29  feet  above  the  local  highest  water  and  at 
least  75  feet  above  low  water.  It  is  somewhat  above  the  maximum  requirements  as 
to  height  everywhere  (it  is  7  inches  above  at  the  center),  except  under  the  first  panel 
post  at  the  Charleston  end,  where,  owing  to  some  miscalculation  in  levels  or  possible 
settlement  of  masonry,  it  is  about  three-eighths  of  an  inch  low. 

This  is  the  second  bridge  over  the  Great  Kanawha  the  other  being  the  railroad 
bridge  at  Point  Pleasant,  finished  in  1888.    No  complaint  has  been  made  by  navi- 
gators about  either  of  these  bridges  and  they  are  thought  to  be  satisfactory  both  as 
to  location  and  construction  to  all  of  the  river  interests. 
Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott. 

Besident  Engineer. 

Col.  William  P.  Craighill, 
Corps  of  Engineers,  U.  8.  A* 
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commerciax  statistics. 

United  States  Engineer  Office, 
Charleston- Kanawha,  W.  Va.,  July  15,  1S9L 

Statement  showing  the  number  of  tons  of  coal  and  coke  shipped  from  the  Great  Kanawha 
Valley,  below  Kanawha  Falls,  for  the  several  years  named. 


Year  ending 

Shipments. 

Year  ending 
June — 

- 

Shipments. 

Juno— 

By  river. 

By  railroad. 

Total. 

By  river. 

By  railroad. 

Total. 

1881 

Tons. 
385,148 
614,818 
736, 843 
712, 493 
714, 465 

Tont. 
265,266 
531, 610 
482, 367 
581, 889 
558,150 

Ton*. 
650, 414 
1, 146, 426 
1, 219, 210 
1, 231^82 
1, 272, 615 

i 

t 

1887 

Tons. 

929, 335 

804.  025 
1, 076, 872 

966, 462 
1,030,454 

Tan*. 
766. 436 
8'W.  507 
8K1.245 
1.097,337 
1,146,721 

Tons. 
1,695,771 

1883 

■  1888 

1, 642. 532 

1884 

i  1889 

1.958,117 

1885 

1890 

2, 063,  799 

1886 

1891 

2, 177, 175 

Tonnage  statement  of  the  Great  Kanawha  Hirer  for  the  year  ending  June  SO,  1S91. 


Ton  a. 

Coal  and  coke,  25,761,346  bushels 1, 030, 454 

Timber,  23,300,000  feet,  B.  M 38, 833 

Oak  staves,  762,500 2,288 

Tan  bark,  265  cords 290 

Railroad  ties,  625,500 87,570 

Respectfully  submitted. 


Col.  William  P.  Craighill, 

Corps  of  Engineers,  U.  S.  A, 


Ton  s. 

Hoop  poles,  1,280,000 1,920 

Merchandise  and  produce  by  steamboats .        64, 000 

Total  toonage 1, 225, 355 


Addison  M.  Scott, 

Resident  Engineer, 


I  I  2. 

OPERATING   AND    CARE    OF    LOCKS    AND  DAMS    ON    GREAT    KANAWHA 
RIVER,  WEST  VIRGINIA. 

During  the  fiscal  year  the  expense  of  operating  the  locks  and  dams 
on  the  Great  Kanawha  Kiver,  in  West  Virginia,  lias  been  paid  in  the 
manner  indicated  by  section  4,  act  of  July  5,  1884. 

In  compliance  with  the  proviso  to  that  section,  which  requires  the 
rendition  of  an  itemized  statement  of  such  expenses,  I  have  the  honor 
to  forward  the  inclosed  paper. 


Statement  of  amount  expended  during  the  fiscal  year  ending  June  30,  1891,  out  of  the  gen- 
eral  appropriation  for  "operating  and  care  of  canals  and  other  ivorks  of  navigation," 
in  opei'ating  and  keeping  in  repair  the  locks  and  dams  on  the  Great  Kanawha  River, 
West  Virginia. 

Lock  aud  Dam  No.  2 : 

For  wages  of  regular  lock  hands $2, 174. 25 

For  repairs  and  extra  labor 268. 37 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 138.  35 

For  freights  and  transportation 6.83 

2, 587. 80 
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Lock  and  Dam  No.  3: 

For  wages  of  regular  lock  hands $2, 280. 00 

For  repairs  and  extra  labor 2, 477. 48 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 147. 47 

For  freights  and  transportation . 23. 26 

4,928.21 


Lock  and  Dam  No.  4 : 

For  wages  of  regular  lock  hands 2,280.00 

For  repairs  and  extra  labor. 799. 86 

For  suppies,  as  paints,  oils,  fuel,  tools,  etc 129. 11 

For  freights  and  transportation 11. 13 

3,220.10 

•  "  "     ** 

Lock  and  Dam  No.  5 : 

For  wages  of  regular  lock  hands 2,135.92 

For  repair  and  extra  labor 2, 056, 08 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 172. 75 

For  freights  and  transportation 22. 38 

4,387.13 

Look  and  Dam  No.  6 : 

For  wages  of  regular  lock  hands 2,245.25 

For  repairs  and  extra  labor 330. 95 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 162. 13 

For  freights  and  transportation , 5. 61 

2,743.94 


Superintendence  and  central  office  expenses : 

Wages 3,424.09 

Rent  and  supplies 281. 96 

Freights  and  transportation 26. 89 

3,732.94 


Dredging  at  locks  and  part  of  running  expenses  of  steamboat: 

Wages 1,381.57 

Repairs  and  supplies 50. 08 

Freights  and  transportation 2. 42 

1,434.07 


Telephone  line : 

For  rent  of  instrument* 140.00 

For  repairs  and  supplies 338. 79 

For  freights  and  transportation * 17. 26 

496.05 


Gauge  reports : 

For  pay  of  gauge  keepers  and  reporters  at  Hinton  and  Kanawha  Falls  143. 28 

For  repairs  and  supplies 161. 70 

For  freights  and  transportation. .35 

305.33 
Total „ 23,835.57 
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I  I  3- 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

Nothing  was  done  during  the  year  ending  June  30, 1890.  A  small 
force  was  employed  from  the  Kith  to  23d  of  October,  1890,  in  removing 
snags  and  logs  from  the  channel  and  cutting  leaning  trees  from  the 
banks  between  Morris  Creek  and  Blue  Creek  Island.  Morris  Creek  is 
22£  miles  from  Charleston  and  Blue  Creek  13  J.  Fifteen  snags  and  logs 
were  taken  out  and  14  trees  cut  down,  and  an  old  boiler  was  removed 
from  the  channel  at  the  foot  of  Blue  Creek  Shoal.  Operations  were 
suspended  by  a  rise  in  the  river  Octobey  23,  1890,  and  could  not  be  re- 
sumed in  1890  or  in  1891  until  May  19. 

The  project  approved  for  the  expenditure  of  the  last  appropriation  of 
$2,500,  September  19,  1890,  for  this  river,  including  the  small  balance 
left  over  of  the  old  appropriation,  contemplated  the  completion  of  the 
blasting  work  in  Webster  County,  below  Addison,  stopped  at  Painter 
Lick  Shoal  in  November,  1888  (Report  of  Chief  of  Engineers  for  1889, 
page  1956,  etc.),  and  some  work  between  Sutton  and  the  mouth  of 'the 
river  in  repairing,  strengthening,  and  altering  chute  walls  and  remov- 
ing obstructions. 

The  only  work  done  during  the  year  was  in  removing  obstructions  in 
the  interest  of  push  boat  and  steamboat  navigation  in  the  lower  part  of 
the  river,  the  principal  part  of  the  project  being  advisedly  postponed 
until  low  water  during  the  summer  aiid  fall  5  it  will  probably  be  com- 
menced early  in  August,  1891. 

At  removing  obstructions  in  the  lower  river  something  was  done  in 
September  and  October,  1890,  but  the  work  was  stopped  for  the  season, 
October  22,  by  high  water.  It  was  resumed  May  19, 1891,  and  has  been 
under  way  since,  with  a  small  force  of  hired  laborers,  when  the  condi- 
tion of  the  river  would  admit.  The  principal  items  of  work  done,  in- 
cluding what  was  accomplished  last  fall,  consisted  in  taking  out  153 
snags,  stumps,  logs,  etc.,  18  large  rock,  and  cutting  a  number  of  leaning 
trees. 

The  work  was  done  between  the  foot  of  Queen  Shoal  and  Jarrett 
Ford.  The  former  is  25  miles  and  the  latter  12  miles  from  the  mouth  of 
the  river.    This  work  is  still  in  progress. 

The  law  of  September  19, 1890,  called  for  an  examination  of  the  river 
with  a  view  to  improving  the  same  by  locks  and  dams.  A  report  on 
the  subject  was  submitted  December  13, 1890.* 

Money  statement. 

July  1, 1890,  balance  unexpended $574.89 

Amount  appropriate  by  act'approved  September  19,  1890 2, 500. 00 

3,074.89 
June  30, 1891,  amount  expended  during  fiscal  year 320. 58 

July  1,  1891,  balance  unexpended 2,754.31 

July  1,1891,  outstanding  liabilities 1,000.0^ 

July  1, 1891,  balance  available 1,754.31 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


*  See  Appendix  116, 
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Commercial  statistics  far  Elk  Ricer,  West  Virginia. 


Tear  ending  June— 


1883 
1884 
1885 
1886 
1888 
1880 
1890 
1891 


Saw  logs 

and 
lumber. 


Feet  B.  M. 

5, 200, 000 

5. 975, 000 

5, 100, 000 

15, 361, 000 

15, 900, 000 

15,750,000 

26, 050, 000 

27, 995, 000 


Railroad 
ties. 


100,000 
125,000 
250,000 
250,000 
330,000 
295.000 
330,000 
412,500 


Oak  stares. 


898,334 
1, 222, 500 
1,433,750 
1,845,000 
1,210,000 
1, 600, 000 
1, 380, 000 

800,000 


Hoop 
poles. 


500,000 
150,000 
125,000 


Hickory 
spokes. 


Oak  tan 
bark, 


350,000 
568,000 
200,000 


Cord*. 


500 


Tonnage 
of  timber 
products. 

Tons. 
24,790 
30,700 
33,500 
68,510 
71,150 
70,200 
89,880 
103,700 


TIjo  amount  of  general  merchandise  and  produce  carried  on  the  river  daring  the 
last  yejir  is  estimated  at  11,000  tons,  making  the  total,  with  the  timber  products  as 
above,  114,700  tons. 


II  4. 

IMPROVEMENT  OF  GAULEY  RIVER,  WEST  VIRGINIA. 

During  the  fiscal  year  ending  June  30, 1890,  nothing  was  done  upon 
this  river,  the  number  and  height  of  the  freshets  having  made  it  uneco- 
nomical to  organize  a  force  for  the  expenditure  of  the  small  available 
balance,  as  so  much  time  would  have  been  lost  and  but  small  results 
could  have  been  shown. 

Operations  were  resumed  in  July,  1890,  in  the  belief  that  funds  would 
be  supplied  in  that  month  by  a  new  appropriation,  but  the  appropria- 
tion of  $3,000  was  not  made  until  after  the  middle  of  September.  Mean- 
time work  was  necessarily  suspended  the  last  of  August  for  want  of 
money  and  it  was  too  late  after  the  appropriation  was  available  to  com- 
mence again  in  1890. 

Some  preparations  were  made  toward  the  end  of  May,  1891,  for  the 
resumption  of  operations  on  the  river,  but  high  water  has  almost  en- 
tirely prevented  work  in  June.  A  little  has  been  done  toward  the  close 
of  the  month  at  the  head  of  Big  Creek,  Pool,  and  Winding  shoals  in  re- 
arranging some  of  the  regulating  walls  of  loose  rock.  These  shoals  are 
respectively  If,  2,  and  2£  miles  from  the  mouth  of  the  river. 

Money' statement.  ♦ 

July  1, 1890,  balance  unexpended $1,684.58 

Amount  appropriated  by  act  approved  September  19, 1890 3, 000. 00 

4,684.58 
June  30,  1891,  amount  expended  during  fiscal  year 1, 745. 62 

July  1,  1891,  balance  unexpended 2, 938. 96 

July  1,  1891,  outstanding  fcabUities 600.00 

July  1,  1891,  balance  available 2,338.96 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
Amount  that  can  be  pro htably  expended  in  fiscal  year  ending  June  30, 1893      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18<$  and  1867. 
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REPORT  OF  MR.   WM.   PROCTOR  SMITH,  ASSISTANT  ENGINEER. 

Gauley  Bridge,  W.  Va.,  September  82, 1890, 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
improvement  of  Gauley  River,  West  Virginia,  for  the  season  of  1890. 

From  the  23d  of  June  to  2d  of  July  the  time  was  devoted  to  getting  tools,  boats, 
and  men  in  readiness  to  begin  actual  work  in  the  river.  Gauges  were  made  and  es- 
tablished at  several  poiAts  with  their  zero  at  ordinary  low  water. 

Laborers  could  not  be  obtained  until  the  7th  of  July,  although  the  river  was  clear 
and  low  for  the  week  previous.  On  that  date,  however,  the  work  was  begun  at  the 
mouth  of  the  river  and  continued  without  intermission  until  the  31st  of  August,  at 
which  time  work  was  suspended  temporarily  for  lack  of  funds,  and  this  suspension 
continues  to  the  date  of  this  report.  The  intervening  time  was  used  by  the  assistant 
engineer  in  measuring  up  the  work  for  the  season  ana  making  sketches  of  the  various 
points  at  which  obstructions  were  encountered,  and  getting  together  data  for  and  in 
writing  this  report. 

A  channel  from  20  feet  to  40  feet  wide  and  2  feet  deep  at  ordinary  low  water  was 
made  through  three  solid  sandstone  ledges  and  12  shoals  of  loose  rock,  from  the  mouth 
of  the  river  to  Rich  Creek,  a  distance  of  8  miles,  to  a  pool  1£  miles  in  length. 

In  this  distance  occur  one  shoal,  Foster's,  6f  miles  above  the  mouth  of  the  Gauley, 
and  two  small  shoals  immediately  above  that  were  not  improved  for  the  reason  that 
the  lumber  and  boatmen  wished  Mill  Shoal,  a  very  bad  one,  cleared  out,  and  they, 
if  no  more  money  should  become  available  this  season,  could  manage  to  make  a  small 
channel  through  the  three  shoals  mentioned  that  would  answer  the  purpose  until  tlie 
work  could  be  properly  done. 

The  small  rises  in^July  and  August  carried  some  of  the  loose  stone  to  the  foot  of 
three  of  the  shoals  below  Twenty-Mile  Creek  and  there  deposited  them,  lessening  the 
depth  somewhat,  but  not  sufficient  to  impede  the  passage  of  the  boats.  It  was  thought 
that  high  water  would  remove  these  obstructions,  but  two  subsequent  rises  of  5  ieet 
and  6  feet  failed  to  do  it,  so  the  work  will  have  to  be  done  by  manual  labor.  To  do 
this,  finish  up  the  three  shoals,  and  trim  up  the  work  generally  will  cost  about  $150.  In 
connection  with  this  subject  it  may  be  said  that  the  gauges  are  placed  in  the  pools  read- 
ing zero  at  ordinary  low  water:  when  these  gauges  read,  say,  10  inches  below  zero, 
the  water  in  the  chutes  in  the  shoals  does  not  stand  at  that  height,  but  2  or  3  inches 
lower;  it  seems  to  slip  away  to  the  pools  and  sides  of  the  river  at  the  shoals. 

At  these  low  stages  of  the  river  the  boats  only  carry  one-half  loads. 

From  the  circumstances  mentioned  above  it  is  thought  it  would  be  difficult  work 
to  make  a  channel  2  feet  deep  at  extreme  low  water,  for  it  would  drain  the  pools  and 
a  sluice  would  have  to  be  made  the  entire  length  of  the  river. 

At  Scrabble  Creek  and  Buck  Ford,  which  were  worked  at  in  the  fall  of  1888,  when 
the  water  continued  so  high  it  was  difficult  to  locate  the  work  properly,  it  was  found 
necessary  to  make  some  changes  which  involved  more  work  than  was  anticipated, 
owing  to  which  the  project  could  not  be  completed  with  the  funds  available. 

The  combined  width  of  ledges  and.  shoals  worked  through  amounts  to  6,368  feet. 
To  do  this  work  the  following  materials  were  used  and  labor  performed : 

The  total  amount  of  stone  removed  was  2,282  cubic  yards — 212  cubic  yards  of  this 
were  solid  rock,  and  2,070  cubic  yards  loose  rock.  This  stone  was  built  into  side 
and  wing  walls  the  aggregate  length  of  which  amounts  to  9,144  feet,  varying  in 
width  from  11  feet  to  3  feet,  and  in  height  from  5  feet  to  i  foot.  The  cost  per  cubic 
yard  of  solid  rock  was  $2,  and  of  loose  rock  50  cents,  measured  in  the  walls. 

There  were  204  holes  drilled  and  the  same  number  of  shots  fired.  The  drilling 
amounted  to  446  feet. 

The  average  work  of  a  set  of  three  men  per  day  of  8  hours  was  15  feet  of  drilling. 

Two  hundred  and  eighty-four  cartridges  of  Ajax  and  Criterion  powder,  containing 
40  per  cent,  nitroglycerin,  were  used,  and  900  feet  of  double-taped  fuse. 

One  and  four-tenths  cubic  yards  of  solid  rock  were  loosened  per  blast.  There  were 
672  days'  work  of  8  hours  at  $1.20  per  day.  Nine  days  were  lost  out  of  a  possible  48. 
The  average  number  of  men  per  day  was  14f.    Highest  number  24,  lowest  number  7. 

Four  small  rises  occurred  averaging  2.7  feet,  and  one  of  5.3  feet.  September  10, 
after  work  was  stopped,  the  river  rose  6  feet  in  4£  hours.  The  highest  gauge  reading 
was  4.5  feet  above  and  the  lowest  1  foot  below  zero. 

It  raised  more  or  less  17  days  from  7th  July  to  31st  of  AuguBt. 

For  names  of  shoals,  their  distances  from  the  mouth  of  the  river,  and  the  quantity 
and  quality  of  material  removed,  reference  is  made  to  the  table  accompanyiug  this 
report. 

One  rock  boat  and  two  canoes  were  hired  and  tools  bought  to  replace  those  re- 
turned to  the  Great  Kanawha  River  Improvement: 

The  property  is  stored  with  J.  H.  Miller,  jr.,  at  Gauley  Bridge.  Three  bateaux 
and  three  flatboats,  drawing  about  16  inches  with  their  average  load  of  9,000  feet  «i* 
lumber,  are  now  in  use  on  the  river,  and  three  more  will  be  put  on  soon. 
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There  are  8  sawmills,  averaging  12.000  feet  per  day  and  one  stavemill  on  the 
tributaries  of  the  (»auley  within  the  limits  of  the  work  this  season.  The  lumber 
being  shipped  is  ash,  poplar,  walnut,  and  oak. 

The  boatmen  and  lumbermen  seem  to  be  well  satisfied  with  the  work,  except  that 
they  fear  some  difficulty  in  Mill  Shoal  as  the  channel  is  crooked.  It  would  have 
been  better  to  have  a  straight,  channel  here,  but  time  and  means  did  not  permit.  A 
boat  loaded  with  lumber  passed  through  this  chute  last  week  without  trouble, 
which  shows  the  channel  to  be  much  improved,  for  this  could  not  have  been  done 
before  the  shoal  was  worked  at. 

An  examination  was  made  of  Little  and  Big  Roughs,  respectively  12  and  13  miles 
from  the  mouth  of  the  river,  with  a  view  to  improving  them  for  the  purpose  of 
floating  logs,  and  it  is  thought  that  the  work  will  not  be  difficult. 

There  is  a  boom  in  the  (Pauley  River  section  at  present  and  large  tracts  of  coal, 
farming,  and  timber  lands  have  been  sold  at  enhanced  prices. 

Respect  fully  submi  t  ted . 

Wm.  Proctor  Smith, 

Assistant  Engineer, 

Col.  Wm.  P.  CiiATGinM,, 

Engineer  Corps,  U.  S.  A. 


Tabic. 


Ntiinc  of  Rhoal  or  lodge. 


Junction  of  Guuley  and  Now  Rivera. 

Scrabble  Creek  I.edjje 

Bucks  Ford  Ledge  ." 

Rig  Creek  Shoal 

Pool  Shoal 

Winding  Shoal 

Kinwiici  Shoal 

Durden  Shoal 

Burden  Ripple 

Long  Shoal 

Twenty- M ile  Shoal 

No.  1.  above  Twenty  Mile 

No.  2,  above.  T wenty-M ile 

No.  'I,  above  Twenl  v-Mile 

Mill  Shoal *. 


Distance 
from  the 
mouth  of 
(iauley. 

Mile$. 

0     ! 
\  ' 

ili 

4 

? 

(5 

7i 


Width  of 
leilgea 

and 
shoata. 


Feet. 

200 

:wo 
:«9 

2S3 

400 

r>2."> 

400 

168 

•    770 

1,  «H 

2(T» 

143 

1(H) 
1,073 


Total. 


7,314 


Solid 
rock. 


Loomg 
rock. 


Cu.yth.  !  ( 

u.yd*. 

C«. yds. 
30 

116 
2 

1 

"96 

62 

32 

166 

53 

161 

6 

207 

421 

13H 

61 

20 

647 

53 
212 
64 
32 

1 

166 

I 

53 

i\ 

163 
6 

1 

207 

i 

2  j 

421 
140 
61 
20 

7! 

654 

212 


2,070 


Total. 


Commercial  statistics  for  (iauley  River,  West  Virginia. 


Year  ending 
Juno  30 — 


1888. 
1880. 
1880. 
1891. 


Sawing*. 


Ffft. 
601,800 
800, 400 

:w4,  son 

381,700 


Lumber. 


Fret. 
*J.  5:$."),  300 
3,(515,000 
4,4.V2.  :>oo 
4, 701, 300 


Staves. 


177,400 
274, 200 


Tonnage of 
timber. 


7,121 

0,401  . 

0,670  I 

10,347  I 


Produce, 
etc. 


Tons. 


Total  from 
Gautay. 


Ton*. 
7,151 
9,569 
9,766 
10,436 


Merchan- 
dise to 
Gauley. 


Tons. 

750 
1,322 
1,085 
1,064 


This  commerce  is  earried  on  with  four  bateaux  and  four  flatboats,  drawing  about 
18  inches  of  water,  and  of  18  tons  capacity  each. 


Us. 

IMPROVEMENT  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 

After  a  suspension  of  the  operations  toilsome  years  for  want  of  funds 
an  appropriation  of  $10,000  was  made  August  0,1880,  applicable, how- 
ever, only  to  the  portion  of  the  river  above  the  Lead  Mines  in  "NVythe 
County,  Va* 
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Doiibt  having  arisen,  in  view  of  the  changed  condition  of  affairs  on 
and  near  the  river,  as  to  the  propriety  of  expending  this  appropriation 
at  once,  it  was  decided  by  proper  authority  to  defer  operations  until  the 
will  of  Congress  could  be  farther  ascertained. 

In  the  river  and  harbor  act  of  August  11, 1888,  it  was  directed  that 
the  balance  should  be  spent  in  improving  the  river  between  Ivanhoe 
Furnace,  in  Wythe  County,  and  the  mouth  of  Wilson  Creek.  Opera- 
tions in  accordance  with  this  direction  were  commenced  in  June,  1881), 
and  continued  until  October  10, 1889.  The  work  done  was  in  the  neigh- 
borhood of  Ivanhoe  Furnace,  and  was  continued  until  necessarily  sus- 
pended by  high  water.  A  balance  of  $2,341.79  was  left,  which  still  re- 
mains. 

The  expenditures  on  this  river  up  to  1886  were  highly  useful,  but 
since  that  time  the  situation  has  changed.  In  a  report  of  April  17, 
1891,  given  below,  it  was  recommended  that  the  remaining  balance  be 
not  spent  at  present.    To  this  the  Secretary  of  War  agreed. 

Money  statement. 

July  1,  1890,  balance  unexpended *. •  $2, 341. 79 

July  1,  1891,  balance  unexpended 2, 341. 70 

(  Amount  (estimated)  required  for  completion  of  existing  project 159, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


report  of  colonel  wm.  p.  craighill,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore  Md.,  April  17,  1891. 

General:  A  balance  of  $2,341.79  remains  of  the  last  appropriation 
for  New  Kiver,  Virginia  and  West  Virginia,  of  $10,000,  August,  1880. 
For  reasons  which  will  appear  below  it  is  believed  the  expenditure  of 
this  balance  would  be  a  waste  of  money. 

The  law  of  June  10, 1872,  called  for  a  survey  of  the  river  from  the 
mouth  of  the  Greenbrier  at  Hinton,  W.  Va.,  to  the  Lead  Mines  in  Wythe 
County,  Va.  A  full  report,  with  maps,  was  submitted  in  a  shoit  time 
thereafter,  which  may  be  found  in  the  Annual  Eeport  for  1873,  pages 
842-854.    This  included  128  miles  of  the  river. 

Three  plans  of  improvement  were  estimated  for,  viz :  1st,  a  2-feet 
bateaux  navigation,  to  cost  $100,000;  2d,  a  3-feet  steamboat  navigation 
without  locks,  to  cost  $1,000,000;  3d,  a  system  of  locks  and  dams  for  a 
navigation  of  5  J  feet,  to  cost  $2,500,000. 

The  first  appropriation  was  made  in  1876,  $15,000;  work  was  com- 
menced in  1877  and  continued  several  years  on  the  section  of  the  river 
indicated,  with  good  results  for  a  fine  country  bordering  the  stream, 
but  up  to  that  time  much  undeveloped.  The  railroads  of  the  country 
at  that  time  were  the  Norfolk  and  Western,  which  crossed  the  river  in 
Pulaski  County,  in  the  southwest  part  of  Virginia;  and  the  Chesapeake 
and  Ohio,  which  touched  it  at  the  mouth  of  the  Greenbrier,  at  Hinton, 
in  West  Virginia,  and  then  ran  along  its  bauks  to  its  junction  with  the 
Gauley,  where  the  two  form  the  Great  Kanawha. 

The  law  of  June  18, 1878,  called  for  a  survey  of  the  upper  portion  of  the 
river,  62  miles  in  length,  from  the  Lead.  Mines  in  Wythe  County  to 
the  mouth  of  Wilson  Creek  in  Grayson  County,  Va.,  near  the  border 
of  North  Carolina.    The  report  in  full  may  be  found  in  the  Annual  Ke- 
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port  for  1879,  Part  I,  pages  538-^545.  Three  estimates  were  presented 
for  this  part  of  the  river  also,  which  has  but  one-half  the  length  of  the 
lower  portion  already  referred  to.  These  estimates  were  as  follows, 
viz:  1st,  for  a  2-foot  bateaux  navigation,  to  cost  $115,000;  2d,  for  a 
3-foot  steam  navigation,  $1,200,000;  3d,  a  5-foot  steam  navigation, 
$1,600,000,  with  locks  and  dams. 

The  plan  of  improvement  adopted  for  the  whole  river  was  that  which 
would  cost  the  least,  $215,000,  and  called  for  a  navigation  of  2  feet  at 
low  water.  There  were  appropriations  in  1880, 1881,  and  1882.  Meantime 
the  usefulness  of  the  river  became  less  and  less  as  a  means  of  transporta- 
tion, due  much  to  the  great  development  of  the  railroad  systems,  in 
some  parts  paralleling  the  river;  and  because  of  the  great  cost  of  the 
improvement,  especially  in  the  upper  portions,  was  greatly  out  of  pro- 
portion to  the  advantages  under  the  changed  conditions. 

Here  attention  may  be  called  to  the  effect  of  the  changing  conditions 
which  sometimes  arise,  and  New  River  is  a  striking  illustration  of  it. 
In  a  country  rich  in  minerals  and  agricultural  products,  a  natural  water- 
way may  be  of  the  greatest  value,  especially  if  there  be  no  eonipeting 
raiiroads,  and  the  cost  of  its  improvement  be  not  very  great.  In  course 
of  time  competing  railroads  are  built,  the  topography  being  favorable. 
If  the  expense  of  the  improvement  of  the  river  be  great  and  the  avail- 
able money  little,  the  railroads  will  take  the  business  and  the  river  be- 
comes comparatively  unimportant.  This  has  for  some  years  been  the 
situation  in  the  New  Eiver  country,  especially  the  upper  portion. 

In  time,  as  population  increases  and  great  mining,  manufacturing, 
and  agricultural  interests  become  enlarged,  the  importance  of  the  nat- 
ural water  way  again  increases  to  such  an  extent  as  to  justify  a  higher 
style  of  improvement,  and  in  many  instances  the  construction  of  canals 
is  also  found  advantageous.  This  condition  has  been  reached  in  several 
of  the  great  European  States,  and  will  be  in  time  in  the  United  States. 

New  River  has,  however,  not  reached  this  stage.  It-  is  at  present  in 
the  second  stage  of  comparative  unimportance. 

This  condition  seems  to  have  been  recognized  by  Congress,  as  may  be 
inferred  from  the  fact  that  there  were  no  appropriations  for  New  River 
in  1883,  1884,  and  18S5.  July  1,  1SS(>,  there  was  a  balance  remaining 
unexpended  of  $3,000  from  the  appropriation  of  August  2, 1882.  This 
pertained  by  special  designation  of  the  law  to  the  portion  of  the  river 
above  Foster  Tails,  which  were  not  passable.  The  balance  remained 
unexpended  because  of  the  impassability  of  these  falls.  As  the  discon- 
nection with  routes  of  transportation  caused  by  these  falls  would  prac- 
tically disappear  on  the  completion  of  the  railroad  then  being  construtced 
up  Cripple  Creek,  and  as  boats  could  then  ship  to  the  railroad  their 
freight  at  Porter  Ferry  above  the  lead  mines  and  the  falls,  it  was  con- 
cluded to  improve  the  condition  of  Williamson  Ledges  and  Shoals  for 
temporary  uses.  This  work  was  continued  as  late  as  the  season  allowed, 
a  small  balance  of  funds  being  left  unexpended,  but  not  large  enough 
to  justify  the  resumption  of  operations  in  the  summer  of  1880. 

There  was  an  appropriation  of  810,000  in  the  law  of  August  5,  1886, 
applicable  only  to  the  portion  of  the  river  above  the  lead  mines,  the  most 
expensive  portion.  When  the  money  became  available  it  was  too  late 
to  commence  operations  in  1886.  For  more  than  one  reason  it  seemed 
inexpedient  to  expend  this  appropriation  in  the  year  ending  June  30, 
LSSS.  The  portion  of  the  river  to  which  it  was  applicable  is  above  Fos- 
ter Falls,  and  these  can  only  be  passed  by  one  or  two  locks  for  the  con- 
struct  ion  of  which  the  money  available  was  altogether  inadequate. 
There  was  also  strong  reason  for  doubt  whether,  considering  the  pres- 
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ent  development  of  that  section  of  the  country,  the  construction  of  such 
locks  .would  be  justifiable,  even  if  the  money  were  available.  The  con- 
struction of  railroads  near  this  stream  had  diminished  very  much  the 
importance  of  the  improvement  of  the  portion  above  Foster  Falls. 
After  a  careful  reexamination  of  the  subject  and  a  reconnoissance  of 
the  river  and  its  vicinity,  it  was  decided  by  the  Secretary  of  War  to 
postpone  the  expenditure  of  the  appropriation  until  the  will  of  Con- 
gress could  be  further  aseertained. 

In  the  river  and  harbor  act  of  August  11, 1888,  it  was,  however, 
directed  that  the  balance  should  be  spent  in  improving  the  river  between 
Ivanhoe  Furnace,  in  Wythe  County,  and  the  mouth  of  Wilson  Creek, 
the  most  expensive  part  of  the  work.  Operations  in  accordance  with 
this  specific  direction  were  therefore  commenced  June  9, 1889,  and  con- 
tinued until  October  10, 1889. 

In  1885  there  was  A  channel  2  feet  dftep  and  20  feet  wide  from  Ivan- 
hoe Furnace  to  within  600  feet  of  the  head  of  Wilkinson  Shoals  and 
Ledges,  a  distance  of  3.9  miles. 

In  1889  this  channel,  with  the  same  width  and  depth,  was  extended 
to  the  lower  end  of  the  approach  to  the  Gulf,  a  distance  of  5  miles  from 
the  initial  point,  with  four-tenths  of  a  mile  further  up  the  river  par- 
tially improved.  This  is  obviously  a  very  local  improvement,  made  al- 
most entirely  in  rock  at  great  expense  and,  in  my  opinion,  of  no  value 
whatever.  No  work  was  done  in  the  calendar  year  1890,  and  none  has 
been  possible  as  yet  in  1891,  the  water  being  too  high  and  too  cold. 

No  appropriation  has  been  made  since  1886. 
Very  respectfully,  your  obedient  servant, 

Wm.  P.  Craigkhill, 
%  Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


1 16. 

PRELIMINARY  EXAMINATION  OF  ELK  RIVER,  WEST  VIRGINIA,  WITH  A 
VIEW  OF  IMPROVING  THE  SAME  BY  LOCKS  AND  DAMS. 

[Printed  in  House  Ex.  Doc.  No.  103,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  16, 1890. 
Sir:  I  have  the  honor  to  submit  herewith  report  dated  December  13, 
1890,  from  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  giving  results  of 
preliminary  examination  of  Elk  Eiver,  West  Virginia,  with  a  view  of 
improving  the  same  by  locks  and  dams,  made  to  comply  with  require- 
ments of  the  river  and  harbor  act  approved  September  19, 1890. 

Colonel  Craighill  reports  that  in  his  opinion  the  improvement  of  Elk 
Eiver  by  locks  and  dams  is  not  worthy  of  being  undertaken  by  the 
United  States. 
I  concur  in  his  views. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Kedfield  Prootor, 

Secretary  of  War. 
bng  91 153 
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report  of  colonel  william  p.  oraighill,  corps  of  engineer* 

United  States  Engineer  Office, 

Baltimore,  Md.,  December  13, 1890. 

General:  In  compliance  with  your  instructions  of  September  20, 
1890,  I  have  the  honor  to  submit  below  a  report  as  to  the  examination 
of  "  Elk  Eiver,  West  Virginia,  with  a  view  of  improving  the  same  by 
locks  and  dams." 

A  survey  of  this  river  was  made  in  1875,  a  report  of  which  may  tte 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1876,  Part  II, 
pages  166-176.  Estimates  were  given  for  two  methods  of  improvement 
One  of  these  consisted  in  the  removal  of  snags,  rocks,  overhanging  trees, 
etc.,  and  the  cutting  of  narrow  sluices  through  the  rapids  and  shoals, 
the  chief  interests  to  be  subserved  being  those  of  lumbering  and  rafting, 
as  also  the  movement  in  smaller  boats  of  much  country  produce  with  a 
return  of  merchandise.  This  project  was  estimated  to  cost  $100,000. 
Under  this  project  the  first  appropriation  was  made  of  $5,000,  June  18, 
1878,  and  the  last  of  $2,500  by  the  river  and  harbor  act  of  September 
19,  1890.  The  amount  expended  up  to  this  date  has  been  $21,048.40, 
with  great  advantage  to  the  navigation  of  the  river  and  to  the  manifest 
benefit  of  the  country  through  which  it  flows.  This  method  of  improve- 
ment  should  be  continued.  Its  progress  has  been  detailed  annually  in 
the  Reports  of  the  Chief  of  Engineers. 

The  second  method  of  improvement  estimated  for  in  the  report  of 
1875  was  for  locks  and  dams.  The  amount  was  $1,500,000.  This  has 
not  been  entered  upon,  and  in  my  judgment  the  present  and  prospec- 
tive needs  of  commerce  do  not  warrant  it.  Should,  however,  Congress, 
decide  otherwise,  it  should  be  with  the  knowledge  that  the  coal  trade 
now  requires  larger  locks  than  were  deemed  necessary  15  years  ago, 
and  the  estimate  for  an  improvement  by  locks  and  dams  must  be  in- 
creased to  $2,800,000  if  carried  to  Sutton,  100  miles  from  the  mouth  of 
the  river,  or  $1,900,000  if  carried  to  a  point  a  little  above  Big  Otter 
Creek,  about  67  miles  from  the  mouth  of  the  river. 

For  the  facts  and  reasons  set  forth  herein  and  the  accompanying  copy 
of  report  of  December  1, 1890,  from  Mr.  A.  M.  Scott,  and  having  in 
view  the  present  and  prospective  needs  of  commerce,  I  have  to  state, 
as  required  by  the  river  and  harbor  act  of  September  19,  1890,  that  iii 
my  opinion  the  improvement  of  Elk  River,  West  Virginia,  by  locks  and 
dams  is  not  such  a  one  as  to  be  worthy  of  being  undertaken  by  the 
United  States. 

No  further  survey  is  necessary. 

Very  respectfully,  your  obedient  servant, 

Wm.  1\  Ceaighili,, 
Colonel,  Corps  of  Engineer*. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


report  of  mr.  a.  m.  scott,  assistant  engineer. 

United  States  Engineer  Office, 
Charleston- Kanawha,  W.  Va.,  December  1, 1890. 
Colonel:  In  reply  to  yours  of  September  30, 1  have  the  honor  to  submit  the  fol- 
lowing in  reference  to  a  report  required  by  the  last  river  and  harbor  law  on  Elk 
Eiver,  "  with  a  view  of  improving  the  same  by  locks  and  dams." 
The  examination  of  Elk  Eiver,  made  in  1875  under  your  direction  by  Mr.  N.  H. 
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Hutton,  C.  E..  and  the  full  reports  on  the  same  (published  in  the  Annual  Report  of 
.the  Chief  of  Engineers  for  1876,  Part  II,  pages  166  to  176),  seemed  to  make  further 
preliminary  surveys  unnecessary  at  this  time. 

As  regards  the  natural  resources  and  general  characteristics  of  the  valley,  the 
reports  referrod  to  and  the  letters  and  extracts  from  other  reports  published  with 
them  make  a  pretty  full  showing  of  this  part  of  the  subject.  A  considerable  addi- 
tional amount  of  information  under  this  head  is  found  in  Maury  and  Fontaine's  Re- 
sources of  West  Virginia.  (See  pages  197,  258,  259,  367,  368,  371,  etc.,  published  in 
1876  for  the  State  board  of  centennial  managers. ) 

For  further  and  more  exact  information  on  the  coal  development  of  the  valley  I 
inclose  copies*  of  private  geological  reports  made  by  Prof.  E.  B.  Andrews,  of  the 
geological  survey  of  Ohio,  and  Prof.  M.  F.  Maury,  on  a  large  tract  of  land  situated 
on  Elk  River,  mainly  in  Clay  County.  These  last  named  reports  were  kindly  loaned 
this  office  by  Maj.  Albert  H.  Campbell,  of  this  place.  They  embrace  about  30  miles 
of  the  south  side  of  the  river  between  points  about  40  and  70  miles  from  the  mouth. 

There  can  be  no  doubt  about  the  extent  and  fine  quality  of  the  coal  on  a  very  con- 
siderable part  of  Elk  River.  So  far  as  at  present  determined'  the  best  development 
of  working  seams  above  water  level  embraces  about  50  miles  of  the  river,  beginning 
near  Big  Sandy,  about  22  miles  from  the  mouth  of  the  river,  and  extending  to  the 
neighborhood  of  the  lino  between  Clay  and  Braxton  counties.  Professor  Maury,  in 
Maury  and  Fontaine's  Resources  of  West  Virginia,  takes  the  mouth  of  Big  Otter 
Creek,  in  Clay  County,  as  the  approximate  eastern  point  on  the  western  lino  for  the 
lower  coal  measures  to  sink  below  water  level.  It  will  be  noticed  that  both  he  and 
Professor  Andrews,  in  their  reports,  describe  good  seams  above  the  river  on  O'Brien 
Run,  7  miles  above  Big  Otter.  This  point,  12  miles  from  the  mouth  of  the  Elk,  is 
probably  nearer  the  eastern  limit  of  the  good  workable  seams  on  or  near  the  river 
that  are  above  water  level. 

The  character  and  extent  of  the  existing  navigation  and  commerce  are  fully  pre- 
sented in  your  recent  annual  reports  to  the  Chief  of  Engineers  down  to  that  for  the 
year  ending  June  30,  1890. 

Whether  the  river  is  u  worthy  of  improvement"  by  locks  and  dams  or  not  seems 
to  depend  mainly  on  tho  importance  to  be  attached  to  the  demand  for  transportation 
of  the  coal.  Aside  from  this  the  "present  and  prospective  demands  of  commerce," 
though  no  doubt  of  considerable  importance,  would  hardly  seem  to  justify  the  large 
expenditure  required  to  build  and  maintain  a  system  of  locks  and  dams. 

In  considering  tho  present  and  future  demands  of  commerce  "and  what  public 
necessity  or  convenience  may  be  subserved"  by  a  slack-water  improvement,  the 
strong  probability,  not  to  say  certainty,  of  one  of  the  several  projected  railroads 
being  built  along  the  river  before  many' years  should  be  taken  into  account.  While 
it  is  true  that  a  railroad  will,  in  many  ways,  supply  the  prosent  and  growing  de- 
mands of  commerce  and  for  communication  in  and  through  Elk  Valley,  it  is  evident 
it  can  not  do  this  to  the  best  advantage  for  coal. 

A  brief"  representation  of  the  cost  of  carrying  coal  by  river  may  be  of  interest  in 
this  place.  The  present  cost  of  taking  coal  from  the  Charleston  j>ool  to  Cincinnati 
is  about  1.4  mills,  or  one-seventh  of  a  cent,  per  ton  per  mile.  This  is  for  operators 
who  hire  everything,  both  barges  and  towing,  and  covers  the  total  expenses  to  such 
for  the  coal  delivered  at  Cincinnati;  it  also  covers  the  return  of  the  empty  barge. 
The  cost  to  operators  who  own  their  own  barges  and  towboats,  as  some  of  the  large 
operators  on  the  Great  Kanawha  do,  is  probably  not  more  than  1  mill  per  ton  per 
mile.  These  rates  are  to  Cincinnati,  a  distance  of  263  miles  from  Charleston.  lor 
longer  distances,  i.  c,  for  points  on  tho  Ohio  and  Mississippi  below  Cincinnati,  $he 
rates  per  mile  are  less  than  this. 

The  cost  of  towing  coal  on  Elk  River  from  the  mines  to  the  Charleston  pool  with  a 
slack-water  improvement  (supposing  no  tolls  charged)  may  safely  be  taken  at  amill 
and  a-half  per  ton  per  mile.  It  would  probably  be  less  than  this.  Taking  it  at  that, 
the  cost  of  towing  from  the  mouth  of  Big  Otter  would  be  a  little  less  than  10  c  ents 
per  ton  or  $48  i>er  barge  of  480  tons.  "This,  added  to  the  present  rate  from  the  Charles- 
ton pool  for  operators  who  hire  both  barges  and  towing,  would  make,  including  the 
return  of  barges,  a  total  cost  of  about  48  cents  per  ton  from  Otter  Creek  to  Cincin- 
nati, a  distance  by  river  of  328  miles. 

Mr.  Hutton,  in  his  report  of  1875,  estimated  for  a  depth  of  4  feet  on  the  lock  sills, 
with  locks  120  feet  length  and  24  feet  breadth.  This  depth  of  navigation  and  size  of 
locks  would  bo  insufficient  for  a  coal  business,  the  first  requirement  for  which  is  that 
the  coal  shall  go  to  market  without  breaking  bulk,  in  regular-sized,  full  draft  (6 
feet)  barges.  The  smallest  lock  that  would  answer  for  single  barges  would  be  26  feet 
wide  and  about  148  feet  between  quoins.  For  the  following  estimate  the  locks  were 
planned  27  feet  wide  and  155  feet  between  quoins,  with  a  minimum  depth  of  6£  feet 
on  miter  sills,  the  locks  of  masonry,  tho  walls  throughout  carried  up  8  feet  above 
crests  of  dam.    The  lifts  were  taken  at  12  feet.    The  average  depth  of  foundations 


*  Not  printed. 
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for  locks,  clams,  and  abutments  was  taken  5  feet  below  low-water  mark  and  all  con- 
sidered  as  resting  on  solid  rock. 

The  dams  to  be  mainly  of  round  logs  flattened  at  crossings  and  filled  with  stone: 
tops  to  be  covered  with  square  timber  and  planked;  backs  to  be  sheathed  and 
banked.  The  abutments  to  be  of  masonry,  with  coping  8  feet  above  crest  of  dam. 
Retaining  cribs  and  shore  protection  on  both  sides  are  also  included. 

In  reference  to  water  supply  for  tbis  sized  lock — taking  the  minimum  as  low  as 
estimated  by  Mr.  Hutton,  80  cubic  feet  ner  second,  which  at  most  can  be  but  for  a 
small  part  of  the  year — it  would  be  sufficient  for  three  lockages  per  hour  after  making 
liberal  allowances  for  waste,  etc.  Two  loaded  coal  barges  per  hour  would  amount 
to  23,(M0  tons  (576,000  bushels)  per  day. 

The  estimate  is  as  follows : 

For  one  lock : 

Grubbing  and  clearing $200 

8,000  cubic  yards  of  earthwork  excavation  and  embankment,  at  55  cents.  4, 400 

800  cubic  yards  rock  excavation,  at  $2 1, 600 

200  cubic  yards  puddling,  at  $1 200 

530  cubic  yards  cut  stone  masonry,  sills,  quoins,  and  coping,  at  $16. .  8, 480 

1,750  cubic  yards  pointed  face  and  rock  face  masonry,  at  $10 17, 500 

3,000  cubic  yards  backing  masonry,  at  $6.50 1 19, 500 

100  cubic  yards  concrete,  at  $6 600 

3,000  cubic  yards  riprap  and  stone  filling,  at  $1.50 4, 500 

400  cubic  yards  paving,  at  $3 1,200 

60,000  feet,  B.  M.,  of  timber,  at  $30 1,800 

16,000  linear  feet  of  crib  logs  in  cofferdam,  at  15  cents 2, 400 

10,000  feet,  B.  M.,  of  sheathing  in  cofferdam,  at  $20 200 

1,600  cubic  yards  of  filling  in  cofferdam,  at  50  cents 800 

For  lock  gates  and  iron  work  in  lock 4, 500 

For  land  at  site  and  lock-men's  houses 3,500 

71,380 
For  contingencies,  inspection,  engineering,  etc.,  say 14, 620 

Total  for  one  lock,  including  site  and  buildings 86, 000 

For  dam  and  abutment : 

Grubbing  and  clearing *. 200 

5,000  cubic  yards  excavation,  at  60  cents 3,  000 

8,500  cubic  yards  backing  and  embankment,  at  50  cents 4,  250 

200  cubic  yards  puddling,  at  $1 200 

450  cubic  yards  masonry,  at  $9 4, 050 

20  cubic  yards  coping,  at  $16 320 

7,000  cubic  yards  stone  filling  and  riprap,  at  $1.50 .     10, 500 

26,000  linear  feet  of  round  timber,  at  20  cents 5,  200 

85,000  feet,  B.  M.,  of  square  timber  and  plank,  at  $30 2,  550 

1,600  pounds  spikes  and  bolts,  at  5  cents 800 

31,070 
For  contingencies,  inspection,  engineering,  etc.,  say 5, 930 

Total  for  dam  and  abutment 37, 000 

Total  for  lock 86,000 

Total  for  lock  and  dam 123, 000 

For  dredging  in  pools,  deepening  and  widening  channels  at  shoals,  aver- 
age per  pool,  say 4, 000 

127,000 
For  22  locks  and  dams,  carrying  the  improvement  to  Sutton,  100  miles  from 

the  mouth 2,794,000 

For  15  locks  and  dams,  carrying  the  improvement  to  Walter's  Defeat  Shoal, 

1£  miles  abovo  Big  Otter  and  67  miles  from  the  mouth  of  the  river 1, 905, 000 

Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott, 

Resident  Engineer* 
Col.  Wm.  P.  Ckaigiiill, 

Corp*  of  Engineers)  U,  S,  A, 
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IMPROVEMENT  OF  CERTAIN  RIVERS  IN  KENTUCKY  AND  WEST  VIRGINIA. 


REPORT  OF  MAJOR  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  80,  1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Trade  water  River,  Kentucky. 

2.  Operating  and  keeping  in  repair  looks 

and  dams  on  Green  and  Barren  rivers, 
Kentucky. 

3.  Rough  River,  Kentucky. 

4.  Kentucky  River,  Kentucky. 

5.  Operating  and  keeping  in  repair  locks 

and  dams  on  Kentucky  River,  Ken- 
tucky. 

6.  Licking  River,  Kentucky,  from  Farm- 

ers to  West  Liberty. 


7.  Biff'  Sandy  River,  West  Virginia  and 

Kentucky. 

8.  Levisa  Fork  of  Big  Sandy  River,  Ken- 

tucky. 

9.  Tuff  Fork  of  Big  Sandy  River,  West 

Virginia  and  Kentucky. 

10.  Guyandotte  River,  West  Virginia. 

11.  Little   Kanawha   River,    West   Vir- 

ginia. 

12.  Buckhannon  River,  West  Virginia. 


EXAMINATIONS. 


13.  Big  Barren  River,  Kentucky,  above 

Bowling  Green,  with  a  view  of  ex- 
tending slack-water  navigation  by 
additional  locks  and  dams. 

14.  RusseVs  Fork  of  the  Biff  Sandy  River, 

Kentucky,  with  the  view  of  remov- 
ing obstructions  from  the  same. 


15.  Green  River,  Kentucky,  above  the 
mouth  of  Big  Barren  River,  with  a 
view  of  extending  slack-water  navi- 
gation on  Green  River. 


•United  States  Engineer  Office, 

Cincinnati,  Ohio,  July  11 , 1801, 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
on  the  works  under  my  charge  at  the  close  of  the  fiscal  year  ending 
June  30,  1891. 

First  Lieut.  Wm.  L.  Sibert,  Corps  of  Engineers,  has  been  on  duty 
under  the  direction  of  this  office  throughout  the  year. 
Very  respectfully,  your  obedient  servant, 

D.  W.  Lockwood, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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J  J  I. 

IMPROVEMENT  OF  TRADEWATER  RIVER,  KENTUCKY. 

The  Tradewater  is  a  tributary  of  the  Ohio  and  empties  into  it  79  miles 
below  Evansville,  Ind. 

The  project  for  tjie  improvement,  adopted  in  1881,  contemplated 
originally  the  removal  of  obstructions,  such  as  bars,  snags,  etc.,  so  as  to 
open  up  to  navigation  22  miles  of  the  river  by  forming  a  channel  with  a 
minimum  width  of  40  feet  and  a  minimum  depth  of  2£  feet  for  8  months. 
The  survey  upon  which  the  project  was  based  covered  41  miles  of  river, 
and  the  scope  of  the  work  has  been  exteuded  to  embrace  this  although 
the  depth  of  water,  2  J  feet,  can  only  be  secured  for  about  5  months  each 
year  in  the  upper  portion. 

During  the  past  fiscal  year  the  river  has  been  thoroughly  gone  over 
from  its  mouth  to  Bellville,  a  distance  of  41.15  miles,  and  such  obstruc- 
tions as  had  escaped  observation  in  the  previous  year  or  had  reformed 
or  originated  after  the  closing  of  work  in  the  season  before  were  re- 
moved. Work  commenced  shortly  after  August  1,  1890,  and  closed 
December  23.  During  that  time  the  ruins  of  a  stone  dam  08  feet  long, 
4  feet  broad,  and  3£  feet  high  were  removed  from  the  river  at  Nunn 
Ripple.  In  addition  to  this,  669  snags,  17  trees,  511  logs  that  were 
obstructions  to  navigation  were  removed;  2,551  stumps  were  grubbed 
and  279  tree  tops  cut  up. 

Money  statement. 

July  1, 1890,  balance  unexpended $2,a56.19 

June  30,  1891,  amount  expended  during  fiscal  year 1, 837. 65 

July  1,1891,  balance  unexpended 1,018.54 


COMMERCIAL  STATISTICS  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891,  TRADEWATER 

RIVER,    KENTUCKY. 


Articles. 

1889. 

1890. 

1891. 

Articles. 

1889. 

1890. 

1891. 

Coal 

Tont. 

29,905 

1,741 

1,740 

28 

605 

5,710 

3,040 

533 

Ton*. 

28, 975 

3,192 

Tont. 
19,000 
1, 350 

Railroad  tics 

Tons. 

Tont. 

7,457 
900 
36J 

4,410 
713 

Tont. 
18,750 
2,012 

Staves 

113 

89 

6, 430 

250 

Tobacco 

Wheat 

Merchandise 

Total 

1,850 

394 

"4,977" 
6,300 

50, 274 

46, 401 

54,239 

List  of  boai8 plying  on  Tradewater  River,  Kentucky. 


Name  of  boat. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Passenger 

Feet. 

1G5 
135 
105 
115 
70 
90 
40 
22 

Feet. 

31 
25 
2  » 
20 
18 
20 
12 
6 

Feet. 
5.6 
5 

3.6 
3.0 
3.6 
4 
4 
8.5 

65 

J  c'lvm 

55 

Little  Marv .* 

Passenger  and  tow. . 

43 

Xfniri'it'  l\v\\ 

50 

1).  A .  Hrooks,  .Tr 

do 

50 

do 

70 

Mollie  Snyder 

SWan  ,,..,rTT r,..rT 

Tow 

r      * 

Pleasure 

3 

Digitized  by  LjOOQiC 


APPENDIX  J  J REPORT  OF  MAJOR  LOCKWOOD.     2439 

J  J  2. 

OPERATING  AND  KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  GREEN  AND 
BARREN  RIVERS,  KENTUCKY. 

The  United  States  .acquired  possession  of  these  locks  and  dams  De- 
cember 11, 1888,  by  purchase.  At  that  date  four  of  the  locks,  to  wit,  Nos. 
1,  2,  and  4,  Green  River,  and  No.  1,  Barren  River,  were  being  operated. 
The  river  wall  of.  No.  3,  Green  River,  was  down,  having  fallen  into  the 
river  about  the  first  of  the  year.  No.  2,  Green  River,  was  and  had  been 
for  years  in  a  dilapidated  condition,  the  river  wall  having  yielded  out- 
wards, and  the  land  wall  was  only  kept  from  falling  into  the  lock  cham- 
ber by  being  anchored  to  cribs  in  rear  of  it  filled  with  stone. 

At  No.  1,  Barren,  the  lower  end  of  the  land  wall  had  cracked  badly 
and  was  in  danger  of  falling. at  any  time. 

The  first  work  evidently  was  that  of  restoring  navigation  by  the  re- 
construction of  the  river  wall  at  Lock  No.  3,  and  as  the  lower  end  of 
the  land  wall  of  No.  1,  Barren,  was  apparently  unsafe  it  was  deemed 
best  to  rebuild  it  at  the  same  time.  The  above  was  done  in  time  to  re- 
open the  river  to  navigation  on  November  10, 1890.  At  Lock  No.  3,  Green , 
however,  there  was  a  gap  in  the  top  of  the  land  wall  between  the  gates 
that  was  30  inches  deep  and  about  60  or  70  feet  long,  and  owing  to  the 
river  having  risen  suddenly  to  such  an  extent  as  to  be  within  about  1  foot . 
of  the  top  of  the  upper  gates,  when  the  first  steamer  arrived  from  be- 
low, the  gap  in  the  wall  had  to  be  stopped  so  as  to  make  the  discharge 
through  and  over  the  uncompleted  wall  less  than  the  capacity  of  the 
filling  valves  before  the  boat  could  be  locked  through.  The  gap  was 
closed  with  dam  timbers  and  the  lockage  effected  with  a  delay  of  about 
2  or  3  hours. 

LOOK  NO.  1,  GREEN  RIVER. 

The  lock  walls  at  Lock  No.  1,  Gree^  River,  were  raised  to  level  of  the 
walls  of  the  upper  bay,  and  the  grounds  on  the  land  side  of  the  lock 
graded  and  paved  from  the  lock  wall  to  near  the  high-water  line.  For 
years  these  grounds  had  been  absolutely  neglected,  and  were  badly 
gullied  and  cut  up;  no  sward  could  be  niaintained  as  the  drainage  was 
entirely  on  the  surface.  At  a  point  just  above  the  lock  a  small  run, 
during  the  rainy  season,  discharged  directly  into  the  upper  approach, 
bringing  in  earth  washed  from  the  hills.  An  earthen  drain  has  been 
laid  under  the  terreplein  and  through  it  the  water  frotii  the  run  now 
passes  to  a  point  of  discharge  below  the  lock  and  where  the  earth  it 
carries  is  utilized. 

The  ruins  of  the  old  guide  walls  have  been  removed  and  replaced  by 
new  structures  carried  down  to  rock,  which  renders  it  possible  to 
dredge  the  approaches  to  their  fiill  depth  without  undermining  the 
banks,  and  makes  the  cuts  more  permanent.  It  is  proposed  to  replace 
the  old  style  cumbersome  winches,  which  are  now  used  for  operating 
the  gates,  with  small  capstans  and  rack  bars,  giving  more  room  on  the 
walls.  The  lower  miter  sill  is  in  such  shape  that  it  will  have  to  be  re- 
paired shortly.    This  will  necessitate  closing  the  river  for  a  few  days. 

LOOK  NO.  2,   GREEN  RIVER. 

The  lock  walls  here  are  in  such  condition  that  it  has  not  been  deemed 
expedient  to  attempt  to  repair  them.  The  walls  were  not  properly  con- 
structed in  the  first  place.  The  land  wall  was  made  so  thin  that  it 
commenced  bulging  out  into  the  pit  shortly  after  it  was  completed.    It 
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-was  dressed  off  to  retain  the  normal  width  of  the  chamber,  and  even 
after  the  navigation  company  acquired  control  of  the  system  the  face 
had  to  be  dressed  off  again.  Finally,  the  earth  was  excavated  from  the 
rear  of  the  wall,  and  cribs  filled  with  stone  built  in  behind,  to  which 
the  wall  was  anchored  back  by  tie  rods  and  face  plates.  It  is  under- 
cut and  leaks  badly,  while  the  chamber  wall  is  separated  from  the  lower 
wing  wall  by  a  crack  several  inches  wide  at  the  top  and  extending  from 
top  to  bottom  of  wall. 

The  river  wall  is  also  badly  cracked,  and  Captain  Smallhouse,  who 
was  connected  with  the  improvement  of  this  river  for  years  while  the 
State  had  charge  of  it,  and  who  was  afterwards  a  member  of  the  navi- 
gation company,  being  at  one  time  its  president,  has  told  me  that  the 
gaqkinb  was  put  in  dry  in  the  first  place  without  mortar  or  grout.  At 
the  foot  of  the  dam  at  one  time  several  of  the  river  face  stones  were 
knocked  out,  and  he  tells  me  that  a  large  quantity  of  loose  stones  came 
out  from  the  interior  of  the  wall. 

When  the  pit  is  filled  water  boils  up  under  the  river  wall.  It  would 
be  impossible  to  operate  the  lock  were  ft  not  for  the  fact  that  about  as 
much  water  leaks  into  the  chamber  through  the  land  and  head  walls  as 
goes  out  under  the  river  wall.  The  navigation  company  was  unable  to 
pump  out  the  chamber  with  a  13-inch  pump. 

I  consider  that  this  lock  should  be  rebuilt,  or  rather  that  a  new  lock 
should  be  built  on  the  river  side  of  the  old  one,  and  I  would  recommend 
that  the  depth  of  water  on  the  miter  sills  be  increased  to  6  or  possibly  7 
feet,  so  that  coal  can  be  carried  into  the  first  pool  and  thence  into  the 
Ohio,  where  the  water  in  that  stream  is  sufficiently  high.  By  building 
the  new  lock  on  the  river  side  of  the  old  one  navigation  need  not  be  sus- 
pended, and  the  length  of  spill  of  the  dam  is  great  enough  to  permit 
this  being  done. 

The  estimate  for  such  a  lock  is  as  follows,  and  it  can  be  built  in  one 
year  if  the  money  is  appropriated  at  one  time,  to  wit: 

Stone : 

Dressed  face,  1,362  cubic  yards,  at  $16.55 $22,541.10 

Quarry  face,  1,718  cubic  yards,  at  $13.75 23,622.50 

Backing,  4,291  cubic  yards,  at  $8.70 37,331.70 

Coping,  250  cubic  yards,  at$20.?5 5, 187.50 

Special  stone,  96  cubic  yards,  at  $18.65 1,  790. 40 

90,473.20 

Upper  and  lower  gates * 4, 000. 00 

Cofferdam  and  excavations    12, 000. 00 

Guide  cribs ' 10,000.00 

Total 116,473.20 

Engineering  and  contingencies 1 11,  647. 32 

Total 128,120.52 

or,  including  the  cost  of  preparing  foundation  on  rock,  $130,000. 

LOCK  NO.  3,   GREEN  RIVER. 

The  lock  has  been  restored  with  new  gates  and  operating  irons,  and 
the  land  wall  has  been  raised  to  the  level  of  the  npper  bay.  One  hundred 
and  forty  feet  of  the  old  dam  has  been  rebuilt  from  the  crest  downstream, 
and  by  the  end  of  the  season  it  is  expected  that  the  entire  dam  will  be 
completed  through  to  the  abutment  side  and  in  a  straight  line.  The  old 
dam  had  an  arm  projecting  downstream  on  the  abutment  side,  its  lower 
end  being  connected  with  the  bank  by  a  return  parallel  to  the  main 
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dam.  This  arrangement  formed  a  storage  bag  for  logs  for  a  sawmill, 
hut  was  otherwise  very  objectionable,  as  the  cross  spill  produced  a 
violent  eddy  below  the  lock  which  has  caused  the  bank  to  cave  very 
badly.  It  is  proposed  to  blast  out  the  rock  below  the  dam  on  the  abat- 
ement side  and  make  the  water  way  below  the  dam  as  free  as  possible. 
Both  entrances  to  this  lock  have  been  troublesome  from  the  very  first, 
and  the  old  guide  cribs  with  some  changes  will  have  to  be  rebuilt. 

LOCK  NO.   4,   GREEN  RIVER. 

But  little  has  been  done  during  the  year  besides  some  slight  repairs 
to  the  dam.    The  old  guide  cribs  are  being  rebuilt. 

LOCK  NO.   1,   BARREN  RIVER. 

This  lock  has  been  restored  and  the  lower  slope  of  dam  rebuilt. 

TMs  lock  was  built  on  a  timber  grillage  resting  on  gravel. 

At  one  time  the  lower  end  of  the  river  wall  was  rebuilt  and  is  now 
supported  on  piles.  Whether  the  grillage  timbers  were  disturbed  next 
to  the  land  wall  at  that  time,  or  whether  the  arrangement  had  existed 
from  the  first,  can  not  be  determined;  btit  when  the  lower  end  of  the 
land  wall  had  been  taken  down  it  was  found  that  six  or  eight  of  the 
grillage  timbers  at  the  downstream  end  of  the  lock,  instead  of  extend- 
ing across  the  pit  and  under  the  land  wall,  stopped  near  that  wall,  and 
the  lower  end  of  the  land  wall  rested  on  an  independent  grillage  of  its 
own,  practically,  as  the  connections  were  only  short  scarf  joints  and 
•wooden  pins. 

The  current  from  the  discharge  valves,  emptying  the  lock,  had  washed 
away  the  gravel  below  the  lock  floor  and  undermined  the  snort  grillage 
timbers,  causing  the  yielding  of  the  wall.  In  ali  probability  a  like  cause 
produced  the  former  trouble  with  the  lower  end  of  the  river  wall. 

The  dredge  boat  turned  over  to  the  United  States  by  the  navigation 
company  was  an  old-fashioned  clam  shell  which  could  do  very  good 
work  in  soft  digging,  but  was  of  no  account  in  tearing  out  the  wrecks 
of  old  cribs,  etc.,  about  the  locks.  She  is  being  refitted  with  new  ma- 
chinery of  the  dipper  pattern,  and  when  completed  will  be  in  shape  to 
do  any  kind  of  dredging  to  be  required  of  her,  as,  she  will  be  able  to 
work  with  dipper  or  clam  shell. 

The  snag  boat  Wm.  Preston  Dixon  has  done  very  efficient  service  dur- 
ing the  year,  being  a  good  towboat  as  well  as  snag  boat.  It  was  found 
necessary  to  raise  her  wheel  about  8  inches,  as  it  was  ordinarily  sub- 
merged too  much,  and  this  was  done  by  putting  cast-iron  lifting  pieces 
under  the  pillow  clocks  and  raising  the  rear  end  of  the  engines  to  cor- 
rect the  lead. 

Lieut.  Wm.  L.  Sibert,  Corps  of  Engineers,  has  been  in  local  charge  of 
the  work  on  these  rivers  from  the  time  they  came  under  the  control  of 
the  United  States,  and  his  work  has  been  very  commendable.  His  re- 
port, herewith,  gives  details  of  the  work  done  during  the  past  fiscal 
year. 
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Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  on  thai 
poi-tion  of  the  Green  and  Barren  rivers,  Kentucky,  improved  by  Jocks  and  dams,  during 
the  fiscal  year  ending  June  SO,  1891. 


Lock  No.  1,  Green  River. 

Lock  No.  2,  Green  River. 

Months. 

Salaries. 

Labor 
and  ma- 
terial. 

Current 
and  con- 
tingent 
expenses. 

Total. 

Salaries. 

Labor 
and  ma- 
terial. 

Current 
and  con- 
tingent 
expenses. 

Total. 

1890. 
July 

$321. 20 
343, 20 
225.60 
219.60 
233.60 
152.40 

220.60 
283.60 
226. 60 
220. 60 
171.00 

$1,312.65 
5, 442. 29 
8, 848. 88 
4, 703. 47 
4,429.66 
4,301.66 

$76.74 
102.30 
102. 12 

39.65 
113. 10 

68.41 

7.67* 
22.64 
28.29 
20.70 
46.77 
36.90 

$1, 710.  59 
5, 887. 79 
9,176.60 
4,962.72 
4,776.36 
4,522.47 

228.27 
306.24 
254.89 
247.30 
1, 168. 97 
1,473.50 

$196.20 
218. 20 
225.60 
219.60 
233.60 
152.40 

220.60 
283.00 
220.60 
220.60 
171.00 
205.00 

$143.95 

321.95 

3.00 

8.57 

$1L54 
24.05 
24.03 
31.50 
14.70 
18.29 

7.67 
22.05 
23.30 
20.70 
46.77 
10.75 

$351.69 
504.20 
252.63 
259.67 
248.30 

August 

September 

October 

November 

December 

1891. 

January 

February 

March 

2.15 

172.84 
228.27 

5.00 

311.25 

249.90 

April 

6.00 
051.  90 

5.85 

251.00 

3.90 

'  247.15 

May 

468.77 

June 

205.60  I  1,231.00 

220.31 

Total 

2,823.60  '31,226.81 

1 

665.29 

34,715.70 

2,573.60 

745.43 

255.95 

3,574.98 

Lock  No.  3,  Green  Biver. 

Lock  No.  4,  Green  River. 

Mentha. 

Salaries. 

Labor 
and  ma- 
terial. 

Current 
and  con- 
tingent 
expenses. 

Total. 

Salaries. 

Labor 
and  ma- 
terial. 

Cnrreut 
and  con- 
tingent 
expenses. 

Total. 

1890. 

$292.86 
298.20 
130. 60 
124.60 
138. 60 
152. 40 

220.60 

281. 60 

$5, 370. 06 
5, 936, 44 
2, 553. 97 
9, 604. 16 
3,531.08 
1,409.13 

181. 27 

oj.no 

$141. 91 
150.26 
46.13 
41. 83 
31.74 
75.51 

7.67 
22. 65 
34.74 
20.70 
65. 70 

$5,805.43 
6,  384. 90 
2, 730.  70 
9, 830. 59 
3,701.42 
1,637.04 

409.54 
401. 15 
326. 99 
327.05 
1.950.60 

$196.20 
818. 20 
225. 00 
219.00 
233.00 
152.40 

220.60 
283.00 
220.60 
220.00 
171. 00 
330.00 

$51.86 
74.90 
33.80 

468.82 
1.20 

$11.54 
12.89 
22.15 
31.10 
14.70 
20.42 

7.67 
22.65 
25.05 
20.70 
57.51 
128.36 

$259.60* 
305.99 
281.55 
719.52 
249.50 
178.82 

August 

September  t 

October 

November 

December 

1891. 

January  

February 

2.00 

230.27 
306.25 

220.  0:>  |        65.  65 
220.00  1        86.35 
171.00  I  1,013.96 
330.60  i  1.112,06 

6.20 
1.20 

257.  85 

April 

242.50 

Mav 

228.51 

40. 54  |      1, 483. 20 

2, 380. 51 

2,839.47 

Total  .... 

2, 590. 26 

31,019.63 

679.38  1     34,289.27 

2,698.60 

3,020.49 

380.74 

6,099.83 

Months. 


1890. 

July 

August 

September 

October 

November 

December 


1891. 


January.. 
February . 

March 

April 

May 

June 


Lock  No.  1,  Barren  River. 


Sala- 
ries. 


Cur- 
rent 
Labor  and 
and  ma-  contin- 
terial.  gent 
expen- 


$220. 20  $5, 676. 05 
123.20  4,532.02 
130.00  4,230.08 
124.60   4,742.09 


Total. 


233. 00 
152. 40 


220.00 
283. 60 
226.60 
220.60 
171. 00 
205.60 


2, 022. 55 
1,914.49 


3,263.6' 
1,182.12 

801.05, 
1, 151. 10 

712. 821 
10.84 


$83.i3  $5, 985. 38 
67.89,  4,723.11 
43.93!  4,405.21 
28. 70  4, 895. 39 
67.58  2,323.73 
30.59!  2,097.48 


7.67,  3,491.94 
25.04  1,490.76 
35.60!  1,063.30 
23.10,  1,394.80 
02. 88|  946. 70 
23. 39!      239. 83 


United  States  snag  boat,  Wm.  Preston  Dixon. 


Salaries 
and  la- 
bor. 


Re- 
pairs. 


$817.55  $33.30 
767.67 
829.84 
814.49 
763. 16 
698.50 


478. 31 
405.00 
422.25 
529.  75 
793. 83 
$-52. 00; 


4.90 


10.60 
167.82 
232. 12 
417.77 
61.58 
44.82 


Total 2, 318. 60  30, 239. 48j  499. 55  33, 057. 63  8, 172. 35  972. 91  1, 485. 50J2, 514. 71  257. 34 13, 402. 81 


Subsis 
tenoe. 


$223.98 
207.52 
260.09 
154.08 
185.11 
103.66 


237.40 
107.60 


Sup- 
plies. 


Equip- 
ment. 


Total. 


$260. 98  $102. 69  $1 ,  438. 50 
147.19|  134.65   1,257.03 

180.92! i  1,270.85 

154.30' 1,122.87 

202.50 J  1.150.83 

208.66|      3.00  1,018.72 


4.00 

45.70 

18.10 

638. 33 

399.17 

253.90 


17.00 


493.81 

638.52 

672.47 

1,585.85 

1,492.(M 

1.275.3J 
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Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  on  thai 'por- 
tion of  the  Green  and  Barren  rivers,  Kentucky,  improved  by  locks  and  dams,  etc. — Cont'd. 


United  States  dredge  Lermond. 

Total. 

United  States  dredge  Wabash . 

V 

Moutlia. 

Salaries 
and  labor. 

Repairs. 

Supplies. 

Salaries 
and  labor. 

Eepairs. 

Supplies. 

.  Total. 

1890. 
July 

$222.00 

$20.80 
22.00 
22.50 
32. 10 
27.12 

126.24 

$242.80 
24.05 
288.00 
337.96 
267.12 
304.16 

$337.65 
607.25 
316. 10 
364.40 
335.00 
310. 50 

302. 06 
197. 50 
164.17 

$20.80 
14.58 
106.62 
9.75 
4.66 
12. 02 

10.00 

$358.45 
633. 48 

$2.05 

$11.65 
10.00 

September 

October 

265.50 
294.00 
240.00 
167.17 

432. 72 

11.86 

374. 15 

November 

4.51 
33.21 

382.73 

344.17 

December 

1891. 
January 

10.75 

355. 73 
763. 78 

February 

March 

160.00 
130.45 
232. 50 
308.40 
321.60 

11.88 

17L88 
334.32 
232. 50 
377. 74 
6, 511. 44 

63,75  J      124.92 

386.17 

203.87 

164.17 

April 

1 

May 

65.94 
6, 165. 37 

13.40 
24.47 

:;::.. :..:i:::::.:::: 

i 

i 

Total.... 

2,341.62  |  6,257.85 

492.50 

9,091.97 

2,934.62 

505.85 

312.35 

3, 752. 82 

SUMMARY. . 


Lock  No.  1,  Green  River $34,715.70 

Lock  No.  2,  Green  River 3,574.98 

Lock  No.  3,  Green  River 34, 289. 27 

Lock  No. 4, Green  River 0,099.83 

Lock  No.  1, Barren  River 33,057.63 

TJ.  S.  snag  boat  Wm .  Preston  Dixon 13, 402. 81 


U. S. dredge  Lermond $9,091.97 

U.  S.dredge  Wabash 3, 752. 82 

Two  dump  scows 4, 025. 17  , 

One  fuel  barge 1,103.21 

Grand  total 143,113.39 


report  of  lieutenant  william  l.  8ibert,  corps  of  engineers. 

United  States  Engineer  Office, 
^  Bowling  Green,  Ky.,  June  SO,  1891. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Green 

and  Barren  rivers,  Kentucky,  for  the  fiscal  year  ending  June  30,  1891: 
The  work  on  these  streams  is.  carried  on  under  the  u  indefinite  appropriation  for 

operating  and  care  of  canals  and  other  works  of  navigation." 

WORK  DONE. 
LOCK  AND  DAM  NO.   1,   GREEN  RIVER. 

All  the  work  projected  at  this  lock  for  fiscal  year  ending  June  30, 1891,  has  been 
completed. 

Repairs  to  lock. — Raised  lower  end  of  walls  to  same  height  as  upper  and  widened 
both  ends  of  lock  walls  so  as  to  give  more  room  for  operating  gates.  Drove  728  lin- 
ear feet  of  piling;  cut  241  cubic  yards  of  stone;  laid  50  cubic  yards  of  concrete  and 
406  cubic  yards  of  masonry. 

Grading  and  paving  bank. — Moved  7,525  cubic  yards  of  earth;  laid  1,435  square 
yards  of  paving,  and  258  linear  feet  of  24-inch  sewer-pipe. 

Repairs  to  guide  cribs. — Dredged  5,225  cubic  yards  of  material,  preparing  founda- 
tion; rebuilt  upper  land  crib,  230  feet  lon«*;  lower  river  crib  300  feet  long;  lower 
land  crib,  190  feet  long.  All  cribs  same  height  as  lock  walls.  Total  cubic  yards  of 
crib  work  8,702. 

Repairs  to  abutment. — Constructed  crib  140  feet  long,  extending  downstream  wing 
of  abutment.     Total  cubic  yards  in  this  crib,  1,550. 

Repairs  to  dam. — Made  slight  repairs  to  upper  slope  and  placed  800  cubic  yards  of 
hickory  lathe  dust  above  dam  as  backing. 

General  work. — Cleared  undergrowth  from  island ;  fenced  Government  property  and 
constructed  walks  to  lock-keepers'  dwellings. 

Mr.  George  H.  Bratt  was  in  local  charge  at  this  lock. 
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LOCK  NO.  2,  GREEN  RIVER. 

No  work  projected  except  dredging  entrances. 

DreMgcd  10,000  cubic  yardB  of  material  from  upper  and  lower  entrances  to  lock; 
wheeled  hack,,  5,000  euhio  yards  of  this  material  to  prevent  its  sliding  into  entrances 
again. 

LOCK  AND  DAM  NO.  3,  GREEN  RIVER. 

Repair*  to  lock. — Completed  rebuilding  river  wall  of  lock  and  placed  three  courses 
of  stone  on  that  portion  of  land  wall  below  upper  gate  recess.  Cut  454  cubic  yards 
of  stone  and  laid  3,152  cubic  yards  of  masonry.  Constructed  and  hung  four  lock 
gates:  placed  iron  hollow  quoins  in  land  wall  of  lock;  built  new  miter  walls  and 
placed  new  upper  and  lower  miter  sills  in  lock.  Removed  stone  and  rubbish  from 
bank  below  lock ;  dredged  pit  and  entrances  and  opened  lock  to  navigation  Novem- 
ber 10,  1890. 

Repairs  to  dam. — Rebuilt  a  140-foot  section  of  lower  slope  of  dam  and  a  30-foot  sec- 
tion of  upper  slope ;  constructed  a  stone  and  dirt  cofferdam  around  another  140-foot 
section  and  commenced  to  rebuild  the  lower  slope  of  this  section.  Commenced  to 
grade  bank  and  split  up  300  cubic  yards  of  paving  stone. 

Mr.  J.  C.  Thomas  was  in  local  charge  at  this  lock. 

LOCK  AND  DAM  NO.  4,   GREEN  RIVER. 

Constructed  a  stone  and  dirt  cofferdam  and  placed  new  sheathing  on  an  80-foot 
section  of  dam. 

LOCK  AND  DAM  NO.   1,   BARREN  RIVER. 

i 

All  work  projected  for  this  lock  and  dam  has  been  completed,  except  paving  bank. 
It  was  thought  best  not  to  pave  bank  until  new  fill  behind  land  wall  of  lock  had 
settled. 

Repair*  to  lock. — Constructed  a  cofferdam  running  from  lower  end  of  river  wall 
diagonally  to  shore.  Pumped  out  lock  pit;  removed  remainder  of  that  portion  of 
land  wall  of  lock  to  be  rebuilt.  Removed  sheathing  from  floor  of  lock,  and  old  gril- 
lage foundation  from  that  portion  of  lock  wall  to  be  rebuilt.  A  pile  and  concrete 
foundation  was  then  prepared.  The  piles  were  driven  to  an  average  depth  of  30  feet 
throngh  a  water-bearing  sand  and  gravel,  and  sawed  off  2  feet  below  bottom  of  lock 
wall.  Material  around  heads  of  piles  was  removed  to  a  depth  of  3  feet  and  concrete, 
well  rammed,  inserted  instead.  The  whole  space  was  infested  with  springe.  The 
piles  were  capped  with  12-inch  by  12-inch  timber,  and  a  platform  of  12-incn  by  12- 
m ch  timber  laid  on  top.  On  this  platform  the  lower  end  of  lock  wall  was  rebuilt. 
Cut  195  cubic  yards  of  stone;  laid  87  cubic  yards  of  concrete,  and  1,575  cubic  yards 
of  masonry. 

A  dangerous  leak  existed  under  the  river  wall  of  lock,  out  of  which  the  water 
rushed  when  the  pit  was  full.  No  remedy  could  be  applied  to  what  was  already 
done,  so  the  water  was  simply  stopped  from  running  under  this  wall  and  doing  fur- 
ther damage.  The  bottom  of  lock  was  water-tight,  except  at  this  place,  and  that 
is  below  the  dam.  A  leak,  however,  came  from  under  miter  wall  at  head  of  lock. 
The  pit  was  sheathed  with  3-inch  oak,  sized,  out-gauged,  and  calked.  The  sheathing 
did  not  extend  to  upper  end  of  pit  by  2  feet,  tind  the  upper  end  of  sheathing  was 
spiked  down  on  oakum,  so  that  head  leak  would  rise  on  floor  and  not  get  under. 
The  cofferdam  around  this  leak  on  outside  of  wall  having  been  strongly  built  was 
left,  thus  relieving  floor  from  an  under  pressure  from  outside.  The  leak  seems  to  be 
stopped  entirely.  Sheet  piling  was  driven  across  lower  end  of  lock  pit  and  around 
lower  end  of  new  foundation  for  lock  wall.  Large  stone  were  placed  below  this 
sheet  piling  to  prevent  scour  from  wickets. 

New  upper  and  lower  miter  sills  were  placed  in  lock.  One  lower  lock  gate  con- 
structed and  hung.  This  lock  was  opened  to  navigation  on  the  26th  day  or  August, 
1890. 

Repair*  to  dam. — Rebuilt  entirely,  188  linear  feet  of  the  lower  slope  of  dam;  built 
new  head  gate  for  mill  race. 

Leak  from  upper  pool  to  lower,  under  hluff. — Constructed  a  crib  40  feet  long,  16  feet 
wide,  and  a  foot  higher  than  crest  of  dam,  running  parallel  with  the  dam  and  20  feet 
above  it,  for  the  purpose  of  holding  broken  stone  and  clay  placed  along  bank  to  stop 
leak.  Heretofore  anything  placed  along  bank  was  washed  away  on  account  of  draw 
to  mill  race. 

Filling  excavation  behind  land  wall  of  lock. — Ten  thousand  cubic  yards  of  gravel  and 
broken  stone  were  used  in  filling  this  excavation.    As  the  lock  wall  was  built  up, 
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the  space  behind  it  was  filled  with  broken  stone  to  a  height  of  10  feet,  thus  forming 
a  drain. 

Repair 8  to  guide  cribs. — Two  guide  cribs  above,  each  150  feet  long,  and  two  below, 
one  125  feet  long  and  one  325  feet  long,  were  constructed.  Piles  were  driven  to  sup- 
port river  edge  of  lower  land  crib.  All  cribs  same  height  as  lock  walls.  Total 
number  of  cubic  yards  in  the  four  cribs,  8,082. 

Mr.  B.  O.  Lermond  was  in  local  charge  of  this  lock. 

UNITED  STATES  DREDGE  BOAT. 

The  dredge  has  been  employed  dredging  look  entrances,  preparing  foundations  for 
cribs,  in  laying  the  timber  in  cribs  at  No.  1,  Green  Riv<*r,  unci  in  dredging  material 
for  filling  excavation  behind  land  wall  at  No.  1,  Barren  Elver.  The  placing  of  new 
machinery  on  dredge  is  now  about  completed. 

UNITED  STATES  SNAG  BOAT  WM.  PRESTON  DIXON. 

Work  done. — Removed  1,035  snags  from  channel  of  river;  cut  159  trees  and  dead- 
ened 245;  launched  and  raised  lower  gates  at  No.  3  Green  River:  raised  United 
States  dredge  Wabash.  Towed  from  Cross  Chutes  to  No.  3,  Green  Kiver,  350  cubic 
yards  riprap  stone.  Towed  from  Snowbird  Point  to  No.  1,  Barren,  200  cubic  yards 
riprap  stone;  from  Wrightsburg  to  No.  1,  Green,  800  cubic  yards  sawdust;  dredge 
and  scows  from  No.  1,  Barren,  to  No.  2,  Green ;  derrick  boat  from  No.  1,  Barren,  to 
No.  1,  Green;  dredge  and  scows  from  No.  2  to  No.  3,  Green;  derrick  boat  from  No.  1, 
Green,  to  No.  3,  Green;  dredge  from  No.  1,  Green,  to  No.  3,  Green;  barge  from  No.  1, 
Barron,  to  Kvansville,  Ind.,  and  return  to  No.  3,  Green,  with  dredge  machinery;  der- 
rick boat  from  No.  3,  Green,  to  No.  4,  Green. 

Mr.  W.  S.  Overstreot  is  master  of  this  boat. 

GENERAL  WORK. 

Constructed  a  fuel  barge  for  United  States  snag  boat;  painted  and  made  some 
minor  repairs  to  United  States  sna/g  boat.  * 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
First  Lieut,  of  Engineers. 
Maj.  D.  W.  Lock  wood, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL    STATISTICS    OF    GREEN    AND    BARKEN    RIVERS,   KENTUCKY,   FOR  FISCAX 
YEAR  ENDING  JUNE  30,   1891.  ' 


Articles. 


3889. 


J  890.        1891. 


Tons. 

Beer 1, 055 

BarrolB,  empty 8 

~     *  57,24a1 

200  , 
368 

1,213 
628 

1.J59 


Coal....  r  " 
Cement . 
Flour . . . 
Grain... 
Hay.... 
Handles 

Hides 22  | 

Hoop-poles 

Iron,  man  ufuct  uring j        118 

Livestock 277 

Merchandise 15,000 


Ton*. 
1, 245 
55 
45, 904 
168 
773 
1,431 
319 
227 
10 
278 
9X 
482 
8,933 


I  Tons. 
i  222 
•  52 

i  49,000 


000 
1,363 
1,284 

427 

6,144 

30 

770 

253 
1.285 
16,420 


Art  idea. 


Tons.   ' 

Lumber '        970  • 

Produce )    1,450  ; 

Stone } 

Salt I        485  ' 

Staves  and  heading ! ' 

Tie*,  railroad ". I  18,859  , 

Tobacco,  leaf i    4, 500 

Timber.  log**,  etc 124, 425 

Whisky i         0.1 

Passengers I        654 

Posts I  13 


1890. 


Tons. 

2, 866 
501 
788 

1,014 


■  16,373 

4,723 

819, 920 

57 

i        972 


1891. 


Tont. 

9,000 

184 

14,752 

1,104 

744 

21,325 

2,164 

*500,000 

43 

1,434 


Tonnage 228, 718  907, 146     628, 600 

1  I  I 


*  The  output  of  timber  and  logs  for  fiscal  year  ending  June  30, 1830,  was  larger  than  usual,  due  to 
lack  of  water  in  previous  years. 
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List  of  boats  plying  on  Green  and  Barren  rivers,  Kentucky. 


Naine  of  boat. 


Character. 


City  of  Clarksville Passenger  . . 

Evansvilks do 

ftlae  Wing do 

Eannio j do 

T.  C.  Woodward do 

Ida.! ....do 

Gertie  Pool Towboat. .  • . 

Louise #.* I — do 

^D.  A.  Xisbet «. do 


Longfellow do 

D.  A.  Goodwin do 

G.  B.  Montith do 

Henry  Logan do 

Ingleside do 

Eleanor do 

Emma  Ervine Tag 

Eugene do 

Isabella ' do 

Uncle  Bi  11  v | do 

Uncle  Itack ' do 

Tip  Top ' do 

Corine  No.  2 J do 

Orphan  Girl I do 

Montezuma •. ' do 

U.  S.  snag  boat  Wm.  Preston  Dixon Snag  boat. 


Length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet. 

125 

24 

3.5 

121 

30 

5 

119 

24 

4.2 

85.4 

18.4 

3.7 

65 

9 

4 

60 

14 

3 

90 

22 

3 

76 

16.5 

3.8 

105 

20 

3.6 

112 

19.6 

4.3 

103 

20.3 

3 

103.4 

18.2 

2.9 

105 

21 

3.5 

61 

14 

4 

60 

16 

2.8 

79 

15 

4.4 

113 

20 

3.5 

95 

22 

4.8 

89 

18 

3 

67 

18 

4 

60 

14.7 

2.4 

63 

14 

.46 

80 

15 

4 

49 

12.1 

3.5 

123.6 

32 

5 

Tonnage. 


194.60 
194  25 
111.82 
80.9 
33.50 
22 

56.26 
40.80 
64.68 
93.59 
69 

62.91 
83.8 
36 

14.64 
41.98 
98.31 
66.24 
79 

32.34 
20.49 
24 
39 

16.19 
200 


Report  of  lockages  on  Green  and  Barren  riversf  Kentucky,  for  fiscal  year  ending  June  30, 

1801. 


"8 

I 

& 

P 

GO 

u 

T3 

a 

Going  np. 

Going  down. 

Total  crafts 
an  d    flats 
passing  locks. 

i* 

2* 

Locks. 

2a 

en 

§  . 

ao  op 

1" 

Is 

si 

in 

»d 

II 

0B 

A 

1- 

S  ° 

Green  river: 

Lock  No.  1 

LockNo.2 

251 
263 
141 
322 

195 

114 

102 
224 
43 

170 

437 
390 

112 
204 

176 

224 
179 
28 
73 

89 

85 
15 
60 
73 

2 

438 
378 
113 
195 

166 

232 
179 
29 
68 

88 

1,082 
721 
372 
87 

7 

67 

9 

41 

61 

1 

2,565 

1,871 

755 

761 

529 

2,314 
1,541 

662 

Lock  No.  4 

817 

Barren  Hlver: 

Lock  No.  1 

527 

Total 

1,319 

593 

235 

1,290 

596 

2,269 

179 

6f48l 

5,861 

Navigation  through  Locks  Nos.  2  and  4,  Green  River,  was  suspended  only  for  high 
water.  Navigation  was  suspended  for  repairs  57  days  at  No.  1,  Barren  River;  11 
days  at  No.  1/Grcon  River,  and  163  days  at  No.  3,  Green  River. 


J  J  3- 

IMPROVEMENT  OF  ROUGII  RIVER,  KENTUCKY. 

The  river  and  harbor  act  of  September  19, 1890,  contained  the  follow- 
ing item,  to  wit: 

Improving  Rough  River,  Kentucky,  $25,000,  to  be  expended  in  procuring  the  nec- 
essary land,  commencing  the  construction  of  a  lock  and  dam,  and  removing  obstruc- 
tions'in  the  river  from  its  mouth  to  Hartford,  Ky.,  on  the  least  expensive  estimate 
recommended  by  Capt.  James  C.  Post,  Corps  of  Engineers,  in  his  report  of  January 
27,1885. 
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The  work  having  been  assigned  to  my  charge  by  Department  letter 
dated  September  20, 1890,  a  project  for  the  expenditure  of  the  appro- 
priation was  submitted  under  date  of  October  14, 1890.  The  project 
was  as  follows: 

First.  To  definitely  locate  the  site  of  the  lock  proposed,  and  purchase 
or  have  condemned  the  land  needed  about  the  lock  and  abutment. 

Second.  Clear  the  river  obstructions,  to  wit:  Overhanging  trees  on 
the  banks,  and  snags,  logs,  and  stumps  in  the  bed  of  the  river.  The 
estimate  for  this  was  $300  per  mile,  or  $9,000  for  the  30  miles  between 
the  mouth  of  the  river  and  Hartford.  It  is  thought  that  the  land  needed 
about  the  lock  and  abutment  can  be  purchased  for  from  $30  to  $40  per 
acre. 

The  above  project  was  approved  by  the  honorable  Secretary  of  War 
under  date  of  October  27, 1890. 

Bough  River  is  a  crooked  stream  varying  .in  width  from  80  to  173 
feet.  Its  banks  are  heavily  timbered  and  in  many  places  an  ordinary 
type  of  river  steamer  would  be  stopped  by  overhanging  trees.  I  have 
been  over  the  lower  pool,  8  miles^  formed  by  backwater  from  Dam  No. 
2,  Green  River,  and  while  there  is  a  fair  navigable  depth  up  to  the  site 
of  the  old  lock,  the  channel  is  much  obstructed  by  snags,  fallen  trees, 
and  saw  logs  that  have  sunk.  The  latter  are  so  numerous  that  the  find- 
ing and  raising  of  them  now  constitutes  a  vagrant  sort  of  industry 
among  a  certain  class  of  raftsmen. 

Shortly  after  the  war  a  company  built  a  timber  and  stone  lock,  with 
dam  and  abutment,  about  8  miles  from  the  mouth  of  the  river,  and 
steamboats  from  110  to  125  feet  long  ran  up  the  river  as  far  as  Hart- 
ford until  the  Green  and  Barren  River  improvemenis  were  leased  to  the 
Green  and  Barren  River  Navigation  Company  by  the  State  of  Ken- 
tucky. It  is  claimed  that  the  excessive  tolls  charged  by  the  navigation 
company  effectually  killed  the  commerce  of  Rough  River,  and  the  lock 
and  dam  were  abandoned.  The  dam  was  only  90  feet  long,  and  shortly 
afterward  the  river  went  around  the  abutment.  Eventually  the  dam 
was  torn  out.  so  that  now  nothing  but  the  ruins  of  the  old  lock  remain. 

The  site  or  the  old  lock  and  dam  is  unsuited  for  a  new  structure  on 
account  of  the  washout  and  the  necessity  of  removing  the  old  ruins,  and 
on  this  account  a  location  for  the  proposed  new  lock  and  dam  has  been 
selected  a  short  distance  below  and  the  lock  placed  on  the  left  bank  of 
the  river;  by  this  course  it  will  be  unnecessary  to  remove  the  old  lock,, 
as,  being  on  the  abutment  side  of  the  river,  it  will  not  be  in  the  way 
of  boats  going  up  or  down  through  the  new  lock.  The  top  can  be  cut 
down  so  as  not  to  interfere  with  rafts  when  the  water  is  high  enough 
for  them  to  jump  the  dam. 

The  experience  I  have  had  in  masonry  work  and  dam  building  on  the 
Green  and  Barren  Rivers  leads  me  to  conclude  that  the  estimates  in 
Captain  Post's  report,  referred  to  in  the  act  of  appropriation,  are 
entirely  too  low,  and,  besides,  the  lock  proposed  would  hardly  be  up  to 
the  modern  requirements. 

The  proposed  lock  has  the  following  dimensions,  to  wit: 

Ft.  in.  Ft.  in. 

Length  over  all 191    6       Guard  of  lock 8 

Length  between  hollow  quoins..  145    9  Depth  of  water  on  lower  miter 

Height  of  waUs 25    8  sill : 4 

Lift .'. 9  Depth  of  water  on  upper  miter 

Height  of  dam 15    6  sill 6    8 
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The  estimate  of  its  cost  is  as  follows : 

Stone — 

Dressed  face,  764  cubic  yards,  at  $15.95 $12,185.80 

Quarry  face,  655  cubic  yards,  at  $13.15 8,613.25 

Backing,  2,228  cubic  yards,  at  $8.10 18,046.80 

Coping,  323  cubic  yards,  at  $20.15 4,674.80 

Special,  46  cubic  yards,  at  $18.05 830.30 

Total  stone  for  lock 44,350.95 

Upper  and  lower  gates 3, 000. 00 

Cofferdam  and  excavation 5, 000. 00 

Dam  complete 20, 000. 00 

Abutment 4,000.00 

Guide  walls 8,000.00 

Two  lock  houses,  $1,600  each 3,200.00 

Total 87,550.95 

Engineering  and  contingencies 8,  755. 10 

96,306.05 
To  this  should  be  added  the  cost  of  the  land 250. 00 

Total  for  lock  and  dam 96,556.05 

In  Captain  Post's  estimate  the  abutment  was  to  be  of  wood.  It  is 
not  considered  advisable  that  it  should  be  so  constructed,  as  it  would 
require  renewal  about  every  10  years,  and  the  depth  to  rock  being  only 
6  feet  below  pool  level,  a  stone  abutment  can  be  constructed  with  little 
trouble  and  at  a  comparatively  small  cost. 

A  working  party  is  now  engaged  in  deadening  trees  on  the  banks 
and  in  removing  snags,  logs,  etc.,  from  the  river.  The  trees  deadened 
this  year  can  be  cut  down  next  year  and  will  then  float  off  when  cut 
up. 

So  far  1,969  trees  have  been  deadened,  91  tree  tops  cut  up,  and  290 
logs  cut  up  in  the  lower  2  J  miles  of  the  river. 

The  amount  of  money  that  will  be  required  to  complete  the  project, 
that' is,  to  clear  out  the  channel,  clear  off  the  banks,  and  build  the  iock, 
is  as  follows: 

Cost  of  lock  and  dam,  etc.,  complete $96, 556. 05 

Clearing  banks  and  channel  30  miles  at  $300 9, 000. 00 

Total 105,556.05 

Less  amount  already  appropriated 25,000.00 

Balance  required  to  complete  project 80, 556. 05 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $25, 000. 00 

June  30,  1891,  amount  expended  during  fiscal  year 708. 54 

July  1,  1891,  balance  unexpended 24,291.46 

July  J.,  1891,  outstanding  liabilities 552. 84 

July  1,  1891,  balance  available 23,738.62 

f  Amount  (estimated)  required  for  completion  of  existing  project 80, 556. 05 

I  Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1893    80, 556. 05 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS   FOR  FISCAL   YEAR   ENDING   JUNE   30,    1891,    ROUGH   RIVKR, 

KENTUCKY. 

Tods. 

Logs 89,161 

Lumber 9,000 
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List  of  boats  plying  on  Rough  River,  Kentucky, 


igth, :...-. feet.-  07 

Breadth do..  18 

Depth ^ do  ..  4 

Tonnage J7T. tons..  32.34 


J  J  4- 

IMPROVEMENT  OP  KENTUCKY  RIVER,  KENTUCKY. 

The  Kentucky  Kiver  is  a  tributary  of  the  Ohio,  and  empties  into  it  at 
Carrollton,  Ky.7  about  midway  between  Cincinnati,  Ohio,  and  Louis- 
ville, Ky. 

The  present  project  for  the  improvement  of  the  river  was  adopted  in 
1879,  the  oDject  being  to  repair  the  five  locks  and  dams  built  by  the 
State  of  Kentucky,  and  extend  slackwater  navigation  for  a  draft  of 
6  feet,  by  the  construction  of  additional  locks  and  dams  to  Beattyville, 
a  distance  of  261  miles  from  the  mouth  of  the  river. 

WORK  DONE  DURING-  THE  YEAR. 

Lock  yo.  6. — The  site  of  this  lock  is  located  32  miles  above  Frankfort, 
Ky.,  on  the  right  bank  of  the  river. 

The  cofferdam  inclosing  the  site  is  completed  and  the  necessary  exca- 
vation to  rock  inside  has  been  made.  The  work  has  so  far  advanced 
that  the  laying  of  the  foundation  can  be  commenced  now  within  a  short 
time.  The  abutment  for  the  dam  is  completed,  and  the  contracts  for 
timber  to  construct  the  dam  let. 

Beattyville. — Under  date  of  February  25, 1891,  work  on  this  lock  was 
suspended  by  order  of  the  Chief  of  Engineers,  U .  S.  Army,  and  instruc- 
tions given  to  continue  the  old  dam  across  to  the  Proctor  bank,  in  order 
to  give  slackwater  navigation  during  the  low-water  season  up  to  the 
junction  of  the  Middle  and  North  forks  of  the  Kentucky  River,  the 
nearest  point  on  the  Kentucky  Union  Railway  to  Beattyville.  This 
work  is  now  in  progress  and  will  be  completed  during  the  present  season. 

For  details  concerning  the  work  at  Lock  No.  6,  and  at  Beattyville, 
attention  is  invited  to  the  report  of  Assistant  Engineer  R.  S.  Burnett, 
herewith. 

Money  statement 

July  1,  1890,  balanoe  unexpended $5,276.99 

Amount  appropriated  by  act  approved  September  19,  1890 180, 000. 00 

185,276.99 
June  30, 1891,  amount  expended  during  fiscal  year 33, 460. 40 

July  1, 1891,  balance  unexpended 151, 816. 59 

July  1, 1891,  outstanding  liabilities $16,267.11 

July  1, 1891,  amount  covered  by  uncompleted  contracts 9, 660. 00 

25, 927. 11 

July  1, 1891,  balance  available 125,889.48 


r  Amount  (estimated)  required  for  completion  of  existing  project 1, 674, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1893 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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Abstract  of  bids  received  and  opened  June  1,1891,  by  Mai.  D.  W.  Lockwood,  Corps  of 
Engineers,  for  improving  Kentucky  Kwer,  Kentucky,  at  Lock  No.  6. 


No. 

Name  and  addresa  of  bidder. 

Portland 
cement, 

1,000 
barrels, 

(per 
barrel). 

American 
natural 
cement, 

6,000 
barrels, 

(per 
barrel). 

Total. 

Bemarks. 

1 

J.  B.  Speed  &  Co.,  Louisville,  Ky . . . 

J.  B.  Speed  &  Co.,  Louisville,  Ky . . . 
Gray  &  Church,  Frankfort,  Ky 

f    $4.10 
(      8.70 

*""$L20" 

$4,100.00 
7,200.00 

8,700.00 
6,060.00 

U,  640. 00 
8,500.00 

2,680.00 
10,440.00 
3,600.00 

i ;  In  aeeordanoe  with  terms 
<i    of  specifloations. 
With  the  proviso  that 
the  cement  is  to  be  in- 
spected at  Louisville 
4      and  oost  of  inspection 
paid  by  the    United 
.    States. 

2 
8 

L01 
1.94 

4 

The  Buckeye  Portland  Cement  Co., 
Bellefontaine,  Ohio. 

Enkine  "W.  Fisher,  New  York  City. 

Jas.  E.  HoCracken,  Cincinnati,  Ohio. 

8.50 

(      2.68 

"*3.66" 

ft 

6 

L74 

The  bids  of  Erskine  W.  Fisher  for  Portland  cement,  and  J.  B.  Speed  &  Co.  for 
Amerioan  natural  cement,  at  $1.01  per  barrel,  were  accepted. 


report  of  mr.  b.  s.  burnett,  assistant  engineer. 

United  States  Engineer  Office, 

Salvisa,  Ky.,  July  1, 1891. 
Major:  I  respectfully  submit  the  following  report  on  the  improvement  of  the  Ken- 
tucky River,  Kentucky,  for  the  fiscal  year  ending  June  30, 1891 : 

lock  no.  6. 

Early  in  May  borings  were  made  on  the  lines  of  proposed  cofferdam  to  determine 
the  depth  through  the  bed  of  the  river  to  solid  rook ;  this  was  found  to  be  at  an  aver- 
age depth  of  16  feet. 

Four  barges  were  constructed  by  hired  labor  and  purchase  of  material  by  circular 
letter.  Two  of  these  barges  were  constructed  5  by  18  by  100  feet,  to  be  used  in  hand- 
ling material  necessary  for  the  construction  of  Lock  No.  6;  the  other  two  were  con- 
structed 5  by  24  by  85  feet,  to  be  used  at  Beattyville  in  handling  material  for  that 
look.  As  this  lock  was  abandoned,  the  barges  hare  been  used  at  Look  No.  6  to  great 
advantage.    The  barges  were  constructed  out  of  white  pine. 

A  new  hull  24  by  6  by  65  feet  was  constructed  out  of  long-leaf  yellow  pine  for  the 
old  dredge  Ward,  This  dredge  had  been  transferred  from  the  Louisville  and  Port- 
land Canal  several  years  ago ;  at  the  time  it  had  been  condemned.  The  hull  was  18 
years  old  and  entirely  rotten.  The  old  machinery  was  removed  and  set  up  in  the 
new  hull,  a  house  was  built  over  machinery,  and  the  entire  dredge  painted.  When 
this  work  had  been  completed,  the  latter  part  of  May,  the  dredge  was  sent  to  Lock 
No.  6  to  excavate  for  foundation  for  look  walls. 

The  dimension  stone  stacked  by  the  contractors  immediately  behind  the  site  for 
the  lock  was  in  danger  of  slipping  into  the  river  when  the  excavation  was  made 
for  the  foundation  of  the  land  wall,  and  as  the  stone  had  not  been  systematically 
separated,  which  would  cause  great  delay  in  setting,  it  was  moved  on  land  above 
cofferdam  and  restacked. 

A  railroad  track  3  feet  6  inches  gauge  was  built  leading  to  the  several  stacks  of 
stone  and  to  the  head  of  the  cofferdam. 

Excavating  for  the  foundation  of  the  inside  wall  has  been  increased  a  large  amount 
by  the  slipping  of  the  bank  during  rise  in  the  river  June  21, 1891.  The  general  ex- 
cavating work  has  been  increased  about  10  per  cent,  by  deposit  and  slipping  sides 
of  the  outs  made  by  dredges  during  the  same  rise. 

The  following  buildings  were  constructed  by  hired  labor  and  purchase  of  material 
in  open  market,  One  office,  one  cement  shed,  one  tool  house,  one  carpenter  house, 
one  blacksmith  shop,  two  water  closets. 

Work  was  commenecd  at  this  lock  May  14, 1891.  The  following  is  a  detailed  state- 
ment of  work  done : 
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COFFERDAM. 

Drove  206  piles  to  an  average  depth  of  14  feet ;  spiked  as  wailing  to  piles  2,254  linear 
feet  5  by  12  oak ;  constructed  1,127  linear  feet  of  cofferdam. 

Backing  cofferdam.— Placed  as  backing  11.184  cnbio  yards  of  clay,  gravel,  and 
earth;  18,576  cnbio  yards  of  hard-wood  brash  fascines;  placed 8  shores  5  by  12  by  18 
from  upper  inside  face  of  cofferdam  to  piles  15  feet  below  as  inside  bracing  to  up- 
river  face. 

Dimension  of  cofferdam,— -Upper  return  wing,  162  feet;  lower  return  wine,  140 
feet;  river  face,  327  feet;  average  height  above  pool  water,  7  feet.  Construction  of 
cofferdam  completed  June  16, 1891. 

Pumping.— Built  platform  16  by  24  feet  inside  cofferdam  for  8  and  12  inch  pumps; 
built  platform  on  cofferdam  14  by  24  feet  for  engine;  built  platform  inside  coffer- 
dam for  engine  16  by  24  feet.  Commenced  pumping  cofferdam  June  17,  6  o'clock  p. 
m.  Pumped  cofferdam  out  June  18,  4  o'clock  p.  m.  Excavated  June  19  and  20. 
Broke  shaft  of  pumping  engine  June  21, 12  o'clock  p.  m.  Snag  boat  Kentucky  stopped 
pumping  with  12-inch  pump  June  21?  and  left  for  lower  river  With  the  dredge  Ward, 
Cofferdam  flooded  by  9-foot  rise  in  river  June  23  and  24.  Snag  boat  Kentucky  com- 
menced pumping  second  time  June  25,  8  o'clock  p.  m.  Pump  broke  June  26, 10 
o'clock  a.  m.  Bepnmping  June  26,  with  8-inoh  pump  that  had  been  stopped  for 
repairs.    Completed  pumping  cofferdam  second  time  June  28,  4  o'clock  p.  m. 

Dredging  ana  excavating  for  foundation  of  lock  walls. — Average  depth  of  excavating 
for  outside  wall,  16  feet;  for  inside  wall  8  feet;  head  miter  wall,  15  feet;  lower  miter 
wall,  10  feet.  The  material  excavated  for  outside  wall  is  hard  gravel ;  head  miter 
wall  one-half  gravel,  one-half  sand  and  earth:  inside  wall  three-fourths  earth,  one- 
fourth  sand,  gravel,  and  rock :  lower  miter  wail  hard  gravel,  sand,  and  rock. 

Material  removed,— Removed  by  dredges  25,360  yards  of  material,  by  wheelbarrows 
8,802  cubic  yards,  and  by  derrick,  boat,  and  dump  buckets,  340  cubic  yards. 

ABUTMENT. 

Excavating  commenced  May  16, 1891.  Average  depth  of  cut  to  solid  rock  for  river 
wing,  48  feet;  return  wine, 63  feet;  width  of  cut  at  top,  70  feetf  at  bottom,  16  feet. 
Length  of  river  wing,  45  feet ;  return  wing,  45  feet.  Length  of  masonry,  river  face,  40 
feet ;  width  at  bottom,  12  feet.  Length  of  return  wing,  40  feet :  width  at  bottom,  12  feet. 

The  foundation  of  the  river  face  is  solid  rook,  averaging  6  inches  below  pool  water. 
Return  wing  into  the  bank  first  10  feet  level  of  pool  water;  second  10  feet  2  feet 
above  pool  water;  third  10  feet  4  feet  above  pool  water;  fourth  10  feet  9  feet  above 
pool  water. 

Masonry  completed  on  river  face  6  inches  above  the  top  of  lock  walls;  return  wing 
21  inches  above  height  of  lock  walls. 

Work  done. — Removed  in  excavating  for  abutment  9,365  cubic  yards  of  clay,  earth, 
sand,  and  loose  rock ;  4,830  gallons  of  water. 

Shoring  sides  of  cut— Placed  2  shores  8  by  10  feet;  2  shores  12  by  20  feet;  4  shores 
12  by  16  feet;  4  braces  35  feet;  4  braces  24  feet;  and  2  braces  14  feet  in  length  in  cut 
to  prevent  bank  from  caving. 

STONEWORK, 

Dimension+stone  cut. — Cut  the  following  amount  of  dimension  stone : 


Cnbic  feet. 


Snarry  face . . 
acking  stone 
Coping  stone . . 


20 
14 
8 


Dimension  stone  set. — Commenced  setting  stone  on  abutment  June  5, 1891.    Set  the 
following  amount : 


Cnbio  feet. 


Quarry  face 

Backing  stone 

Spawla  and  riprap 


1 
25 
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Handled  795  cubic  yards  of  rough  stone  in  selecting  stone  for  cutting. 
Rehandling  stone  for  lock. — Removed  on  cars,  assorted  and  restacked,  2,997  cubic 
yards  of  cut  stone. 

DREDGING  FOR  DAM. 

Excavating  and  opening  a  channel  through  bar  immediately  opposite  and  below 
cofferdam  for  the  purpose  of  drawing  water  off  and  changing  the  current  of  the 
river  from  the  cofferdam. 

Removed  3,470  cubic  yards  of  sand,  gravel,  and  bowlders. 

RAILROAD  TRACK. 

Constructed  trestle  for  railroad  track  from  upper  quarry  to  head  of  cofferdam  100 
feet  long,  14  feet  wide,  and  8  feet  high. 

Constructed  trestle  from  cement  shed  to  river  derrick  27  feet  lone,  4}  feet  wide, 
and  6  feet  high.  Built  trestle  in  old  quarry  65  feet  long,  6  feet  wide,  and  14  feet 
high. 

Track. — Laid  and  ballasted,  2,413  linear  feet  of  double  track  and  switches.  Used 
1,655  cross-ties  6  feet  long,  24  switch-ties  18  feet  long,  and  873  cubic  yards  of  broken 
stone  as*  ballast. 

Tore  up  old  track,  relaid  and  reballasted  1,300  linear  feet  of  single  track.  Excavated 
299  oubic  yards  of  earth  for  track, 

CARPENTER  WORK. 

Dressed  and  framed  material  and  constructed  the  following  buildings :  1  office,  1 
blacksmith  shop,  1  tool  house,  1  cement  house,  1  cement  shed,  1  carpenter  shed,  and 
2  water-closets. 

Framing  traveler  timbers. — Made  and  mortised  208  posts,  8  by  8  by  16:  199  braces,  3 
by  4  by  16;  77  caps,  5  by  12  by  9;  60  sills,  8  by  8  by  9;  66  posts,  8  by  8  by  18;  8  caps, 
5  by  12  by  18;  122  range  sticks  for  track,  8  by  8  by  20;  42  caps,  5  by  12  by  6;  21  caps, 
5  by  12  by  16;  and  5  sills,  8  by  8  by  16. 

General  carpenter  'work. — Made  2  workbenches ;  2  floats,  4  by  60  feet ;  8  cavils ;  2 
chocks  for  derrick  boat ;  2  tool  boxes,  4  by  4  by  8  feet ;  placed  3  windows  in  tool 
house,  and  2  windows  in  blacksmith  shop ;  made  spud  for  dredge  Ward.  26  feet  long. 
11^  by  11|  inches,  and  placed  same  in  position ;  made  2  small  derricks  and  placed 
same  on  barge:  put  handles  in  50  picks,  18  adzes,  20  hammers,  and  16  mattocks; 
made  5  booms,  3  masts,  2  stiff  legs,  and  1  mast  seat  for  derricks;  made  4  stone  car 
frames;  4  car  brakes^  1  desk,  2  tables;  3  hoisting  trays  (for  unloading  cement);  6 
push  poles;  1  box  5  by  10  by  15  feet  for  mixing  cement:  10  wheelbarrow  handles;  4 
screen  doors;  4  stone  and  concrete  rammers;  5  screen  frames  for  office  windows;  1 
grindstone  frame;  rehandling  tools ;  setting  up  piunps;  making  boxing  for  cover- 
ing pump  belting 

Derricks. — Raised,  rigged,  and  placed  in  position  16  derricks  on  lock  side  of  river 
and  2  derricks  on  the  abutment  side ;  removed  2  stiff  legs,  2  masts,  and  2  booms  from 
lower  end  of  lower  quarry  into  river  and  floated  tlicm  to  upper  quarry,  hoisted  in 
position  in  quarry  for  handling  stone  for  abutment ;  erected  and  rigged  derrick  on  river 
bank  near  lower  end  of  upper  quarry  for  handling  stone;  dismantled  and  lowered 
derrick  in  lower  quarry  and  removed  same  to  river  bank,  and  reset  it  for  handling 
dimension  stone  for  abutment  and  lock;  removed  100  cubic  yards  of  waste  stone  in 
setting  up  derricks ;  moved  horse-power  and  engines  and  resetting  same  for  working 
derricks;  tightening,  overhauling,  and  putting  up  guy  lines;  splicing  wire,  fall,  and 
guy  lines;  oiling  guy  lines;  moved  and  reset  4  derricks;  placed  in  position  11  horse- 
powers; placed  and  anchored  13  stiff  legs  to  derricks;  used  85  cubio  yards  of  riprap 
stone  in  weighting  stiff  legs  down. 

PUMPS. 

Overhauled  and  set  up  one  8-inch  pump  and  engine.  Removed  12-inch  pump  from 
snagboat  Kentucky  and  set  same  on  platform  inside  of  cofferdam,  repairing  and  over- 
hauling same ;  removed  10-inch  pump  and  pumping  engine  to  platform  on  cofferdam, 
overhauled  and  set  up  same;  removed  20  cubic  yards  of  earth  in  excavating  for 
foundation  for  boiler  set  on  river  bank  for  running  10-inch  pump;  built  fire  box  for 
same  5  by  3  feet ;  placed  boiler  in  position ;  removing  engines,  boilers,  and  pumps  dur- 
ing rise  in  river,  and  reset  same  when  river  fell ;  repaired  and  reset  shaft  of  8-inch 
pumping  engine;  built  frame  for  shafting  of  10-inch  pump,  24  feet  high;  built  frame 
for  pump  to  set  on. 

*  •■'  '  GENERAL  WORK. 

Cleaning  and  grubbing  brush  from  Government  land  for  constructing  buildings; 
building  foundations  for  buildings;  removing  materials  from  barges  to  storehouses; 
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working  horse-powers  and  engines  handling  stone  and  other  materials;  hauling  with 
lines  dump  scows  and  barges  after  they  wore  unloaded  to  dredges  digging  ditch 
around  buildings  and  behind  cofferdam  for  purpose  of  drainage;  built  2  stone 
forges  in  blacksmith  ship ;  sharpening,  wrapping  butts,  and  putting  shoes  (iron)  on 
piles;  Bet  up  hoisting  engine  on  abutment  side  of  river,  and  placed  2  horse-powers 
in  position  for  working  derrick ;  excavated  6  cubic  yards  of  spawls  in  lower  quarry 
for  setting  engine;  removed  210  linear  feet  of  piling  from  top  of  bank  to  river;  bor- 
ing holes  in  and  excavating  around  2  large  stumps  in  side  of  cofferdam ;  charging 
holes  with  dynamite  and  blasting  out  stumps;  boated  150  bushels  of  coal  from 
Mundy  Landing  to  Lock  No.  6.  Laid  738  linear  feet  of  2  by  12  inch  plank  for 
wheelbarrow  runs;  loaded  on  barges  1,704  cubic  yards  of  clay  and  earth  at  site  of 
abutment,  removed  across  the  river  and  placed  behind  cofferdam  as  backing;  loaded 
barges  at  Frankfort  with  lumber  and  material,  towed  to  Lock  No.  6,  and  unloaded 
same;  snag  boat, -dredge  Willie,  and  diver  removed  one  large  oak  log  8  feet  thick  at 
butt,  50  feet  long,  lying  across  water  line  of  cofferdam.  Cut  18,576  cubic  yards  of 
brush,  bundled  same  into  fascines  2  by  12  feet  with  wire,  boated  to  cofferdam  and 
placed  them  in  position  as  backing ;  unloaded  160  cubic  yards  of  earth  from  barge 
below  cofferdam.  Removed  from  barges  and  placed  in  cement  shed  1,210  barrels  of 
cement.  Cleaning  and  overhauling  engines;  repairing  engines;  whitewashing 
buildings;  pumping  barges  and  pile  driver;  handling  barges  and  scows;  carrying 
water;  unloaded  in  river  below  cofferdam  13,090  cubic  yards  of  excavated  material; 
removed  115  cubic  yards  of  earth  in  preparing  site  for  restacking  stone;  excavated 
25  cubic  yards  of  earth  in  constructing  roadway  between  lock  and  ferry ;  made  2 
culverts  in  roadway ;  removed  35  cubic  yards  of  earth  in  grading  bank  around  car- 
penter shop ;  removed  90  cubic  yards  of  sand  and  gravel  trom  around  suction  pipes 
of  pumps ;  removed  65  cubic  yards  of  earth  in  trenching  around  boiler  on  river  bank 
at  lower  end  of  cofferdam ;  cut  down  2  large  trees  near  cement  shed  and  removed 
same ;  hoisted  freight  from  barges  to  tool  house ;  loaded  2,800  bushels  of  coal  on 
barges  and  coaled  engines  and  dredges ;  removed  engine  in  lower  quarry  four  times 
for  handling  stone;  removed  lumber  and  other  materials  out  of  reach  of  high  water; 
hoisted  240  barrels  of  cement  from  river  bank  to  shed  on  abutment  side;  hoisted  and 
loaded  782  cubic  yards  of  stone  on  barges,  transported  across  river  and  unloaded 
same  for  the  abutment;  loaded  67  cubic  yards  of  spawls  and  75  cubic  yards  of  riprap 
stone  on  barges,  transported  and  unloaded  same  for  abutment ;  screened  604  barrels 
of  sand  for  making  mortar;  removed  on  cars  from  upper  quarry  87  cubic  yards  of  cut 
stone;  hoisted  and  placed  on  river  bank  on  abutment  side  624*linear  feet  of  piling; 
dug  trench  from  spring  above  upper  quarry  to  top  of  lower  quarry,  1,200  feet  long, 
and  laid  -J-inch  gas  pipe  for  supplying  drinking  water  for  employes;  removed  float 
60  feet  in  length  from  inside  of  cofferdam ;  pumping  cofferdam ;  caring  for  tools  and 
plant;  blacksmi thing,  watching,  etc. 

UNITED  STATES  SNAG  BOAT  KENTUCKY. 

The  snag  boat  Kentucky  towed  barges  loaded  with  material  for  constructing  coffer- 
dam and  lock ;  towed  dredges  and  pumped  cofferdam. 

The  boilers  cracked  twice  while  engaged  at  this  work,  and  she  is  now  laid  up  for 
repairs  to  her  boilers. 

UNITED  8TATES  DERRICK  BOAT. 

The  United  States  derrick  boat  drove  all  piles  for  cofferdam ;  handled  all  stone  for  the 
abutment;  hoisted  engines  and  pumps  in  position:  excavated  from  inside  of  coffer- 
dam with  dump  buckets;  unloaded  cement  and  all  materials  for  the  work;  handled 
barges  and  dumped  scows ;  hoisted  and  set  up  derricks  on  river  bank,  and  doing 
general  work  around  cofferdam  and  abutment. 

UNITED  STATES  DREDGE  BOAT  WILLIE. 

The  United  States  dredge  boat  Willie  dredged  the  following  amount  of  material : 
Eighteen  thousand  and  nfty-one  cubic  yards  of  earth,  gravel,  clay,  aud  sand  for 
foundation  of  lock  walls. 

Excavated  1,875  cubic  yards  of  material  and  placed  same  as  backing  to  cofferdam. 

Excavated  210  cubic  yards  of  earth  aud  clay  for  dam. 

UNITED  8TATES  DREDGE   BOAT  WARD. 

The  United  States  dredge  boat  Ward  dredged  the  following  amount  of  material : 
v  Seven  thousand  eight  hundred  and  one  cubic  yards  of  clay,  gravel,  and  sand  for  foun- 
dation of  lock  walls. 
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BEATTYVILLB  DAM. 

The  cofferdam  constructed  last  year  was  not  damaged  by  the  spring  freshets.  A 
heavy  deposit  of  sand  took  place  above,  inside,  and  below  cofferdam. 

The  spring  fre  shots  washed  away  some  of  the  backing  from  above  the  fixed  por- 
tion of  the  dam, together  with  some  of  the  sheathing;  69  cubic  yards  of  clay,  stone, 
and  gravel  were  used  as  backing.  Sheathing  replaced,  using  86  linear  feet  of  hewed 
oak  timber,  nineteen  pieces  of  3-inch  oak  lumber,  and  1,555  square  feet  of  2  and  3 
inch  oak  lumber. 

Complying  with  your  instructions,  the  work  of  extending  the  dam  through  the 
cofferdam,  across  the  old  nasses  to  the  Proctor  Bluff,  was  started  in  May.  Con- 
tracts were  made  for  material  and  the  work  of  pumping  out  the  cofferdam,  excavat- 
ing, and  removing  old  timbers  to  secure  a  substantial  foundation  was  commenced. 

The  cofferdam  was  flooded  by  a  rise  in  the  river  June  21;  height  of  water  being 
9  feet  7  inches.  Considerable  deposit  was  made  inside  cofferdam,  but  slight  dam- 
age was  done. 

Cofferdam  was  pumped  out  June  25,  and  work  resumed. 

The  following  is  a  statement  of  work  done : 

Excavating  for  foundation  of  extension  of  dam.— Removed  32,259  feet,  B.  M.,  sawed 
oak  lumber;  707  linear  feet  of  hewed  timber;  3,068  cubic  yards  of  sand;  122  cubic 
yards  of  clay;  29  cubic  yards  of  stone,  and  1,703  assorted  spikes  from  inside  of  cof- 
ferdam. 

Proctor  Bank. — The  extreme  high  water  caused  this  bank  to  slide  and  the  old  pro- 
tection work  to  give  way,  endangering  the  office  building,  and  filling  inside  of 
cofferdam.  The  bank  was  excavated,  wheeled  above  cofferdam,  and  deposited  as 
hacking. 

Removed  the  following  from  the  Proctor  Bank:  One  thousand  two  hundred  and 
sixty-three  cubic  yards  of  clay,  18  cubic  yards  of  riprap  stone,  2,020£  linear  feet  of 
hewed  oak  timber,  4,126}  feet,  B.  M.,  oak  sheathing,  445  assorted  Bpikes. 

General  work, — Placed  pump  engine  and  pump  inside  of  cofterdam;  pumping 
cofferdam;  constructed  water  tank  for  supplying  engines  with  water;  rigged  and 
set  up  derrick  on  cofferdam;  laid  wheelbarrow  runs ;  made  pile-driver  leads ;  calked 
flatboat ;  received  and  res  tacked  lumber  for  dam ;  repaired  skiffs ;  removed  old  hewed 
oak  timber  from  dam  and  stacked  same  on  Proctor  Bank ;  removed  spikes  and  drift 
bolts  from  old  timbers  •  removed  necessary  engines  and  tools  from  Rock  Shoal  Quarry 
to  Beattyville,  and  shipped  the  balance  of  tools,  etc.,  to  Lock  No.  6;  made  eight 
push  poles  and  two  coal  boxes ;  blacksmithing,  watching,  handling  tools,  and  general 
care  of  United  States  engineer  property. 

Cement. — The  5,000  barrels  of  cement  damaged  by  high  water  February  26,  1896, 
were  examined  and  all  barrels  found  damaged.  An  effort  was  made  by  your  direc- 
tion to  sell  cement,  but  there  were  no  bidders. 

Bock  Shoal  Quarry. — No  work  has  been  done  at  this  quarry  since  suspension  of 
work  last  September,  with  the  exception  of  restacking  a  small  amount  of  stone,  and 
care  of  United  States  property. 

The  two  large  boarding  houses  constructed  for  the  use  of  employes  and  a  store 
building  were  destroyed  by  fire  about  7  o'clock  p.  m.,  December  11, 1890.  From 
statement  of  watchman  it  appears  that  the  fire  originated  in  the  store  building, 
caused  by  an  explosion  of  a  coal-oil  lamp  while  the  occupants  were  at  supper. 
When  the  fire  was  discovered  it  had  made  too  much  headway  to  be  extinguished;  A 
high  wind  prevailing  carried  the  flames  to  the  boarding  houses.  Barrels  of  water 
had  been  placed  on  the  roof  of  boarding  houses,  but  they  could  not  be  used.  A  few 
old  tools  were  destroyed,  and  some  of  the  cut  stone  contiguous  to  the  buildings  were 
cracked  by  the  intense  heat. 

General  remarks. — The  citizens  of  Beattyville  are  very  solicitous  to  have  the  dam 
raised  2\  feet  in  order  that  they  may  have  sufficient  depth  of  water  for  transportation 
of  materials  and  supplies  to  and  from  the  Kentucky  Union  Railroad  bridge,  about  3$ 
miles  above  the  dam.  As  this  road  is  the  only  accessible  outlet  or  source  of  com- 
munication with  the  outside  world,  and  as  under  the  present  circumstances  at  a 
pool  stage  of  water  the  steamboats  running  from  Beattyville  to  the  railroad  bridge, 
and  drawing  less  than  2  feet  of  water,  can  not  get  over  the  shoals  at  and  near  the 
mouth  of  the  Middle  Fork,  and  as  several  large  sawmills  have  located  above  the 
dam  on  the  North  Fork,  and  can  not  ship  their  lumber  to  market,  it  appears  to  me 
that  some  relief  should  be  afforded  if  practicable.  Raising  the  dam  would  be  detri- 
mental to  the  rafting  interest,  and  to  make  this  additional  height  movable  so  that  it 
could  be  lowered  during  freshets  would  be  expensive  and  probably  unsatisfactory  to 
all  interests.  I  would  respectfully  recommend  that  the  shoals  be  deepened  by 
constructing  three  or  four  wing  jetties,  contracting  the  river  channel;  these  jetties 
to  be  constructed  about  2  feet  above  pool  water  out  of  logs  and  brush  mattresses 
and  riprap  stone.    The  opposite  bank  would  require  but  little  protection  work,  aa  it 
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is  of  such  nature  that  it  would  scour  but  little.    The  cost  of  these  jetties  would  not 
exceed  $600  each. 

Mr.  John  U.  Westerfield,  assistant  engineer,  in  local  charge  of  this  work,  success- 
fully conducted  it  during  the  past  year. 
Respectfully  submitted. 

R.  S.  Burnett, 
Assistant  Engineer. 
Maj.  D.  W.  Lockwood, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS,  KENTUCKY  RIVER,  KENTUCKY  (UPPER  AND  LOWER  RIVERS), 
FOR  FISCAL  YEAR  ENDING  JUNE  30,  1891. 


Articles. 


1890. 

1891. 

Ton*. 

Tone. 

89,562 

89,752 

1,503 

1,744 

6,991 

14,279 

4,407 

500 

1,903 

712 

2,350 

3,065 

158,903 

224,844 

10,670 

15,256 

Artiolea. 


Coal, 

Flour 

Grain '. 

Hay 

Iron,  manufacturing 

Live  stock 

Logs 

Lumber 


Miscellaneous  merchandise 

Passengers , 

Salt..... 

Timber 

Tobacco 

Whisky 

Total 


font. 
21,739 
2,023 
1,602 
3,761 
5,636 
4,306 


889,219 


List  of  stem-wheel  boats  plying  on  the  Upper  Kentucky  River,  Kentucky. 


Name  of  boat. 


Character. 


Length. 


Breadth. 


Depth. 


Tonnage. 


Ingomar. 
Favorite. 


Satiny  S 
Dora  A  < 


AdaV. 


o.2. 


Packet. . . 
...do.... 

...do 

...do.... 
...do 


Feet. 
Ill 

109 
64 
78 


Feet. 
19.5 
15 
8 
14 
13.6 


Feet. 
3 
3 

1.8 

3 

2.2 


74.61 
43.64 
7.18 
34.46 
21.32 


J  J  5- 

OPERATING  AND  KEEPING  IN  REPAIR  THE  FIVE  LOCKS  AND  DAMS  ON 
KENTUCKY  RIVER,  KENTUCKY. 

The  United  States  acquired  possession  of  these  locks  and  dams  in  1880, 
at  which  date  they  were  in  a  more  or  less  crippled  condition,  the  timber 
of  the  dams  being  badly  decayed  and  the  lock  gates  and  operating 
machinery  in  such  a  state  as  to  need  absolute  removal  or  extensive  re- 
pairs. 

Some  of  the  dams  have  been  entirely  rebuilt,  the  others  nearly  so. 
Guide  walls  above  and  below  the  locks  have  been  constructed,  and  the 
banks  about  the  locks  and  abutments  protected  by  timber  cribbing  to 
prevent  erosion. 

At  present  there  is  good  slack- water  navigation  from  the  Ohio  Eiver  to 
Oregon,  a  distance  of  99  miles. 

The  work  of  the  past  year  has  been  carried  on  with  a  view  to  estab- 
lishing the  security  of  the  locks,  dams,  and  accessories,  and  that  pro- 
jected for  the  coming  fiscal  year  is  of  the  same  character. 

The  new  gridiron  valves  have  been  found  to  work  very  successfully. 
The  leakage  is  comparatively  slight,  while  the  old  butterfly  valves,  es- 
pecally  when  worn,  leaked  very  badly. 
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Extensive  repairs  will  be  required  to  fcbe  United  States  snag  boat 
Kentucky.  Her  boilers  have  let  down  twice  within  the  past  2  months; 
they  have  been  patched  and  the  United  States  steamboat  inspectors  will 
examine  them  soon,  which  will  determine  whether  they  can  be  continued 
in  use. 

The  entire  bottom  requires  renewal  and  the  entire  forecastle,  includ- 
ing the  butting  beam,  will  have  to  be  replaced.  The  capstan  engines 
are  under  the  forecastle  deck  and  the  escaping  steam  has  rotted  away 
the  deck  and  deck  beams. 

For  details  concerning  the  work  done  during  the  past  fiscal  year  at- 
tention is  invited  to  the  report  of  Assistant  Engineer  B.  S.  Burnett, 
herewith. 


Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  on  thai 
portion  of  the  Kentucky  River,  Kentucky,  improved  by  locks  and  dams,  during  the  fiscal 
,    year  ending  June  SO,  1891. 


Months. 


Lock  No.  1. 


Salaries. 


Labor 
and  ma- 
terial. 


Current 
and  con- 

tingent 
expenses. 


Total. 


Lock  No.  2. 


Salaries. 


Labor 
and  ma- 
terial. 


Current 
and  con- 
tingent 
expenses. 


Total. 


1890. 

#Jnly 

"  Aiigunt 

September  . 

October 

November  . 

December . . 

1891 

January  . . . 
February . . 

March 

April 

May 

Jane 

Total 


Months. 


1230.00 
255.00 
230.00 
183.33 
115.00 
206.20 


233.00 
165. 00 
165.00 
163.00 
233.00 
233.00 


$426.85 
279.05 
822.16 
1, 169, 03 
763.31 
271. 78 


11.65 
6.24 
165.80 
2.50 
30.46 
13.50 


$9.32 
5.53 
1.23 

14.52 
9.22 
3.80 


12.10 
4.56 


1666.17 

539.58 

1, 053. 39 

1,366.88 

887.53 

481.78 


244.65 
171.24 
330.80 
177.00 
268.02 
246.50 


$230.00 
210.00 
185.00 
210.83 
165.00 
206.20 


233.00 
165.00 
165.00 
163.00 
233.00 
233.00 


$67.15 
1, 120. 83 
1,084.91 
1,237.27 

690.26 


$6.07 
5.54 
L23 
9.07 
9.22 
3.80 


1,80 
2.00 


89.75 
28.75 


2.60 
4.56 


2, 411. 53 


6,434.14 


2,399.03 


4,322.72 


41.09 


Lock  No.  3. 


Salaries. 


Labor 
and  ma- 
terial. 


Current 
and  con- 
tingent 
expenses 


Total. 


Lock  No.  4. 


Salaries. 


Labor 

and  nia- 

terifl. 


Current 
and  con- 
tingent 
expenses. 


$302.22 
1,336.37 
1,271.14 
1,457.17 
864.48 
210.00 


234.80 
167.00 
165.00 
165.60 
327.31 
261.75 


6,762.84 


Total. 


1890. 

July 

August 

September . 

October 

November . 
December.. 

1891. 

January  . . . 
February . . 

March 

April 

May 

June 

Total 


$230.00 
255.00 
230.00 
233.33 
165.00 
206.20 


233.00 
165.00 
165.00 
163.00 
233.00 
233.00 


$5.07 

5.54 

$104. 31 
343. 62 
107.48 

1.23 
9.07 
9.22 
3.80 

1.80 

22.20 

12.66 

10.50 
15.00 

2.60 
4.56 

$235.07 
260.54 
335.54 
586.02 
281.70 
210.00 


234.80 
187.20 
177. 66 
176. 10 
252.  56 
233.00 


$230.00 
255.00 
230.00 
233.33 
165.00 
206.20 


233.00 
105.00 
165.00 
163.00 
233.00 
233.00 


$30.66 


23.55 
497.40 
115.97 

34.95 


74.97 
42.90 
22.20 
13.80 
93.31 
51.15 


$7.07 

5.54 

L23 

12.07 

10.72 

3.80 


2.60 
7.55 


2, 511. 53 


617.57 


41. 09  .  3, 170. 19 

I 


2, 511. 53     1, 000. 86 


50.58 


$267.73 
260.54 
254.78 
742.80 
291.69 
244.96 


807.97 
207.90 
187. » 
179.40 
333.88 
284.15 


3,562,97 
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Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  on  that 
portion  of  the  Kentucky  Jiivcr,  Kentucky,  improved  by  locks  and  dams,  etc. — Coutiuued. 


Lock  No.  5. 

United  States  snag  boat  Kentucky. 

Months. 

Salaries. 

Labor 
and  ma- 
terials. 

Current 
and  con- 
tingent 
expenses. 

Total. 

Salaries. 

Current 
and  con- 
tingent 
expenses. 

Repairs. 

Supplies. 

Total. 

1890. 

Jnly  .... 

Aug 

Sept 

Oct 

Nov 

$230.00 
255.00 
230.00 
233.34 
165.00 
200.20 

233.00 
165.00 
165.00 
163.00 
199.67 
183.00 

$5.07 
93.58 
1.22 
9.08 
9.22 
3.80 

$235.07 
523.08 
467.42 
673.04 
337.17 
248.70 

327.55 
214.45 
255.00 
354.30 
335.22 
346.50 

$872.00 
1,011.32 
1, 013. 98 

955.00 
1,014.00 

857.50 

414.50 
437  00 
580.00 

$107. 48 
85.37 

$130.80 

28. 32 

276.43 

159.57 

46.92 

4.80 

180.00 

$1, 110. 37 
1,131.51 
1,290.41 
1,126.08 
1,064.76 
862.30 

$174. 50 

236.20 

430.66 

162.95 

38.70 

94.56 
49.45 
90.00 
186.70 
131.00 
156.50 

$6.50 

10.00 

1.51 
3.84 

Deo 

1891. 
Jan 

594.50 

Feb 

437.00 

Mar 

580.00 

June .... 

4.60 
4.55 
7.00 

157. 12 
307.15 
157.50 

157. 12 

v      501.79 
125.98 

808.94 

1,036.00 

1,319.48 

Total.. 

2,428.21 

1,751.20 

138.12 

4,317.53 

8,191.30 

.10.50 

825.97 

1,448.70 

10,482.47 

Mont 

h. 

United  States  dredge  Willie. 

Salaries  and 
labor. 

Repairs. 

Supplies. 

Total. 

July 

1890 

$368. 45 
366.50 
145.00 
245.00 
145.00 
95.00 

95.00 
95.00 
88.66 
188.99 

$390.21 

$177. 62 

$936.28 
366.50 

Septembe 
October . 

r 

145. 00 

96.50 
10.40 

3-11.59 

Novembe 

r 

1.60 

157.00 

Decembei 

r 

95.00 

January 
February 
March  . . 

1801 

95.00 

95.00 

86.66 

April 

27.90 
18.00 
72.60 

216.89 

May 

18.00 

163.83 

10.16 

252. 59 

al 

Tot 

1.004.43 

407.97 

403. 11 

'2, 805. 51 

SUMMARY. 

Lock  No.  1,  Kentucky  River $6, 434. 14  i  U.S.  dredge  boat  Willie '.....  $2, 805.  51 

Lock  No.  2,  Kentucky  River 6, 762. 84  i  Lock-keeper's  Dwelling,  Lock  No.  2. . . .    2, 01 5. 40 

Lock  No.  3,  Kentucky  RUer 3, 170. 19  J  Lock-keeper's  Dwelling,  Lock  No.  3. . . .    2, 13«. 90 

Lock  No.  4,  Kentucky  River 3, 562. 97  I  Lock-keeper's  Dwelling,  Lock  No.  5 2, 527. 12 

Lock  No.  5,  Kentucky  River 4, 317. 53  

United  States  snag  boat  Kentucky 10,482.47  |  Grand  total 44,215.13 


report  of  mr.  r.  s.  burnett,  a8s18tant  engineer. 

United  States  Engineer  Office, 

Salvisa,  Ky.,  June  SO,  1891. 
Major:  I  respectfully  submit  the  following  report  on  the  operating  and  care  of 
canals  and  the  maintaining  and  preserving  of  navigation  on  the  Kentucky  River  for 
the  fiscal  year  ending  June  30,  1891 : 

All  repairs  at  the  several  locks  which  were  contemplated  in  the  project  for  the  fis- 
cal year  ending  June  30, 1890,  and  which  oould  not  be  made  on  account  of  high  water 
during  that  year  have  been  completed,  also  all  work  contemplated  in  the  project  for 
fiscal  year  ending  June  30, 1891,  with  the  exception  of  the  new  dwellings  for  lock -keep - 
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24S*    moBrr  or  the  chzzf  or  ogsixeebw  r.  sl  jjdct. 

TVs*  tw^nbus*  an*  aw  sssier  liamwtwa  by  kind 
■c— liar  Voo.  and  w~JZ  b*    ■■piwi  by  the  1M 

m  *I  x»u*r-iJ~~  j.  pwd  mssf  aw  :  im»  <irht  daasage  has 

^f:  %•  ~-i*  z^itiM  3it»zs  and  sajaxsajsv  dsbms>    nnrt  asseserkn* 

•tira*  ^ii»  T-ar  aa»c  lasx  v»  as  Le*k  5*.  1.    Ok  March  5, 

'^rt  ra*  zl  Mca.  -a*  Eesuwfcr  and  Ofcss  Idlers,  awl  a 

f  |f-tf  Ll»r  ->K£^UAllft^»*l««Rg>teVMl  leaded 


_  k  ami  was  »^rr-jHt  &  «a*rs  f  iftisss  beusv  ike  sick-  As  soon  as  the 
rrrer  feZ  and  nac:u»it  -jut  *.-,o  ;r  -ja*  jscs:  t^j*  ism  gas*  was  fsssad  and  renvnng  by  the 
Unjttd  gcastajsnag  was  £r«  ^a> 

TW  Lswasruje  ami  5»iT_j»  k*J>sn  i  C*BBnanry  hart*  raised  their  bridge  crossing 
the  Kentneky  E?r«r  as  T^sr-iTi^  *>_  3  S»i.  sad  iwaiiwfliTi  raising  it  6  inches 
this seanan.    5*  alsesasuei  has  Wn  xitu  ay  this  i—f  lay  h>  ha  bridge  at 
kfsrt,Ky. 

TW  i—pssstitiias  eec-rrrLr-z  ike  vqr^a  bn.£*e  at  the  fast  of  St  Clair  street, 
Frankfcrt,  Ky^  hare  £»:>♦*  -..;  auk«  aay  »>^ri'^:-a  w  i&at  bridge. 
Hi  feTssniss,  is  a  <*7i-T*d  s2-fc-*tnu£ns  k  ^i-*  w<:rk  A?a*  daring  the  past  year: 

UXK  3B»>.   1. 

ZApsr  snare  enter  snu7.— Grv*r^r  aad  pnvi- r  \tnh  bekiad  vail :  placed  1.374  cubic 
yards  «€  earth,  day,  ax,  i  grav-;  L_:r.g :  L*l  i  I.  "L*>  -»;-ukr*  yards  of  paring,  and  placed 
3sl  enbic  yards  of  saci  or.  sac* :  <^;.  dresse*:.  ari  plaeni  in  position  behind  paring 
282  linear  feet  of  flaer^r. 

Zee*  waff.  Grading  aid  parir  z  Vti^d  w*H :  placed  4*  cubic  yards  of  earth,  clay, 
and  gravel;  laid  1*3  square  t^L.  ^f  z<**zzizz  *«.  £r»«s«*L  and  placed  in  position  36 
linear  feet  of  carting;  set  38  Liz«ear  feet  of  drai-pipc  above  paring :  repointcd  de- 
feetire  joints  on  lock  wiiL 

Zed?  safes. — Tne  upper  k<k  zates  were  tak-::  tut  and  the  old  butterfly  valves  were 
removed  and  replaced  wi;h  4  new  gri«iiron  taItcs:  ren»vcd  old  hand  rails  and  put 
in  new  rails;  old  pintle  seats  rexioved  and  new  olcs  placed  in  position;  repainted 
gates. 

Zoaer  riser  fwide  we/I.— Placed  32  cubic  yards  of  riprap  stone  filling  and  laid  67 
eabie-yards  of  paring  stone. 

Lower  after*  gmide  wall. — Placed  561  cubic  yards  of  riprap  stone  filling  in  wall  and 
laid  119  enbic  yards  of  paving  stone. 

Xtast. — Removed  defective  sheathing  and  placed  in  new  sheathing. 

Jhrimtmt.—¥l*ced  52  enbic  yards  of  stone  on  upper  face  of  abetment  to  stop  small 
leak. 

Gmerml  work. — Quarrying  and  transporting  stone  from  qnarry  at  Drennon,  Ky.,  to 
lock;  painting  and  penciling  chimneys  and  foundation  of  hick  house  and  office; 
built  400  linear  feet  of  fence  around"  Government  property ;  cleaned  and  repaired 
cistern ;  constructed  a  return  protection  wall  into  the  bank  at  lower  end  of  lock ;  set 
70  cubic  yards  of  dimension  stone;  secured  lower  gates  back  in  the  recess  with  heavy 
chains;  removing  and  repairing  operating  irons;  cleaning  Government  premises  of 
regetation  and  mud  and  drift  from  lock  walls. 

Vredging. — Bemored  from  lock  entrance  2,155  cubic  yards  of  material. 

General  remark*. — There  was  no  suspension  of  navigation  except  for  high  water. 
The  lock  walls  were  submerged  by  back  water  from  the  Ohio  and  high  water  in  the 
Kentucky  River  daring  the  months  of  January,  February,  March,  and  April,  90  days. 

Highest  water  occurred  February  26,  upper  gauge  reading  50.5  feet;  lower  gauge, 
36 A  feet.  Lowest  water  occurred  August  6;  upper  gauge,  8.5  feet;  lower  gauge,  6.8 
feet. 

IX)CK  NO.  2. 

New  abutment. — The  construction  of  this  abutment  was  suspended  last  fall  on  ac- 
count of  con  tinned  extreme  high  water,  endangering  the  safety  of  the  dam.  Work 
was  resnmed  early  in  July  and  continued  until  completion  in  October. 

The  following  is  a  statement  of  work  done : 

Excavating. — Removed  937  cubic  yards  of  stone,  clay,  and  gravel,  and  960  linear 
feet  of  old  timber  for  fon  nd  at  i on . 

Grillage  foundation. — Laid  the  following  amount  of  timber: 

432  linear  feet 6  by  12  inches  by  24  feet 

308  linear  feet 6  by  12  inches  by  22  feet 

108  linear  feet  10  by  14  inches  by  18  feet 

2101inear  feet 6  by  12  inches  by  10  feet 

210  linear  feet 12  by  12  inches  by  10  feet 
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Placed  116  cubic  yards  riprap  stone  in  foundation ;  20  cubic  yards  spawls  and  60 
cubic  yards  of  gravel  used  as  filling  and  grouting. 
Dimension  stone  set. — Set  the  following  amount  of  dimension  Ktone  in  abutment: 

291  linear  feet  quarry-face  stone Inches  thick. .  20 

21  cubic  yards  backing  stone do 20 

254  linear  feet  quarry-face  stone do 18 

14  oubio  yards  backing  stone do 18 

287  linear  feet  quarry-face  stone do 16 

15  cubio yards  backing  stone do....     16 

1,005  linear  feet  quarry-face  stone do 15 

50  cubio  yards  backing  stone do 15 

Return  crib  wall  into  bank  above  new  abutment. 

Excavating. — Excavated  277  cubic  yards  of  earth,  stone;  and  gravel,  for  foundation; 
laid  as  cribbing.  1,206  linear  feet  of  hewed  white  Oak  timber:  placed  1,870  feet  B. 
M.  2-inoh  sheathing  on  face  of  crib}  placed  75  cubic  yards  of  riprap  stone,  and  75 
eubio  yards  of  clay  and  gravel  in  cribbing  as  filling. 

Lock-beeper's  dwelling. — Excavated  127  cubic  yards  of  earth  and  stone  for  founda- 
tion ;  laid  07  oubio  yards  of  dimension  stone,  quarry  face,  in  the  foundation ;  received 
lumber  and  materials  for  dwellings ;  commenced  the  construction  of  dwelling. 

Lock  gate*. — Took  out  upper  lock  gates  and  removed  old  butterfly  valves  and  re- 
placed them  with  gridiron  valves;  removed  old  operating  irons;  placed  new  irons  on 
all  the  gates;  repainted  gates. 

Dam. — Laid  150  linear  feet  of  new  sheathing  and  respiked  sheathing. 
,     Dredging. — Dredged  1,875  cubio  yards  of  material  from  lock  pit  and  entrances. 

General  work. — Constructed  protection  crib  above  the  cofferdam  on  the  abutment 
side  of  the  river:  used  170  linear  feet  of  timber  and  86  oubio  yards  of  riprap  stone 
filling;  laid  474  linear  feet  of  timber  from  inside  edge  of  new  abutment  at  the  lower 
end  to  the  bank ;  boating  and  handling  stone  for  the  new  abutment  and  lock-keeper's 
dwelling;  rigging  and  setting  up  derricks  on  both  sides  of  the  river  for  handling 
material;  removed  675  linear  feet  of  timber  from  old  abutment;  constructed  crib 
wall  between  old  land  wall  and  new  stone  abutment,  used  310  lineal  feet  of  6  by  12 
timber;  quarrying  and  cutting  stone  for  abutment  and  foundation  for  lock-keeper's 
dwelling;  mixing  tfnortar;  boating  sand,  dimension,  and  riprap  stone;  pointing  all 
stone  work :  removing  cofferdam ;  dismantling  derricks ;  removed  119  pieces  of  dimen- 
sion stone  from  abutment  side  and  stacked  same  behind  lock  wall ;  dismantling  lock 
gates ;  removing  drift  from  entrances ;  receiving  material  for  new  lock-keeper's  dwell- 
ing; clearing  Government  premises  of  weeds;  removing  snow,  ice,  and  mud  from 
lock  walls. 

General  remarks. — There  was  no  suspension  of  navigation  at  this  look  except  for 
hig;h  water  during  the  year.  Lock  walls  were  submerged  by  back  water  from  the 
Ohio  and  high  rises  in  the  Kentuoky  rivers,  45  days.  The  highest  water  occurred 
March  10,  lower  gauge  reading  45.40  feet,  upper  gauge  83.40  feet.  The  lowest  water 
occurred  September  8,  lower  gauge  reading  6.4  feet,  upper  gauge  8  feet. 

LOCK  no.  3. 

Lock  gates. — Removed  five  defective  blocks  and  replaced  them  with  new  blocks ; 
removed  old  operating  irons  and  put  in  new  improved  irons;  removed  old  butterfly 
valves  and  placed  new  gridiron  valves ;  repaired  wickets  in  tilling  culverts ;  painted 
lock  gates. 

Dam. — Removed  ten  defective  pieces  of  step  sheathing  and  replaced  with  now 
sheathing. 

Lock-keepers  dwelling. — Quarried,  out,  and  set  112  cubic  yards  of  dimension  stone  for 
foundation  of  dwelling;  receiving  material;  framing  house. 

General  work. — Removing  drift  from  entrances ;  bolting  one  capstan  on  lock  wall ; 
cementing  joints  on  slope  wall  behind  the  lock ;  made  culvert  in  slope  wall  for  oper- 
ating irons  on  lock  gates  to  work  in ;  graded  and  sodded  around  foundation  for  new 
look  house ;  whitewashed  and  repaired  fences  around  premises ;  removed  drift  from 
lock  entrances,  and  snow,  ice,  and  mud  from  lock  walls. 
*     Dredging. — Dredged  1,578  cubio  yards  of  material  from  pit  and  entrances. 

General  remarks. — There  was  no  suspension  of  navigation  except  for  high  water. 
The  lock  walls  were  submerged  17  days  during  the  year. 

The  lowest  water  occurred  October  20,  lowergauge  reading  6.1  feet;  upper  gauge 
reading  8.2  feet.  The  highest  water  occurred  February  2,  lower  gauge  reading  32.2 
feet,  upper  gauge  reading  21.4  feet. 

lock  no.  4. 

Lock  gates. — Removed  three  defective  blocks  and  put  in  new  blocks ;  repaired  pintle 
seat  for  lower  outside  gate;  repaired  wicket  rods;  painted  lock  gates. 
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Dam. — Fifty-nine  pieces  of  defective  sheathing  removed  and  5,310  feet  B.  M.  oak 
sheathing  put  in ;  respiked  step  sheathing. 

General  work. — Regrading  slope  wall  and  cementing  joints  of  paving;  repaired 
lower  river  guide  wall  and  bolted  same  to  lock  wall ;  pWed  33  cubic  yards  of  riprap 
stone  in  lower  shore  guide  wall ;  repaired  old  gates  and  fences  on  premises ;  con- 
structed water  gauge  at  each  end  of  slope* wall  j  painted  water  gauge;  rigged  wire 
line  for  operating  signal  lights ;  removed  snow,  ice,  and  drift  from  lock  walls ;  dis- 
mantling operating  irons  5  removing  weeds  and  vegetation  from  premises ;  making 
slight  repairs  on  lower  shore  guide  wall. 

Dredging. — Dredged  1,325  cubic  yards  of  material  from  lock  pit  and  entrances. 

General  remarks. — There  was  no  suspension  of  navigation  except  for  high  water.  The 
lock  walls  were  submerged  by  high  water  in  the  Kentucky  River  13  days  during  the 
year. 

The  lowest  water  occurred  October  20,  lower  gauge  reading  5.6  feet,  upper  gauge 
6.4  feet.  The  highest  water  occurred  March  9,  lower  gauge  reading  41.5  feet,  upper 
gauge  28  feet. 

LOCK  NO.  5. 

Dam. — One  hundred  and  fifty  feet  from  the  abutment  the  dam  had  settled  15  inches, 
the  settlement  extending  from  abutment  to  lock  wall,  decreasing  from  settlement  of 
15  inches  uniformly  to  one-half  inch  at  both  abutment  and  lock  walls.  This  was 
leveled  by  putting  on  a  new  comb  stick  and  resheathing  upper  slope  of  dam  6  feet 
on  its  face  the  entire  length  of  the  dam ;  spiked,  13,091  feet,  B.  M.,  3-inch  oak  sheath- 
ing on  upper  slope ;  spiked  5,874  feet  B.  M.  oak  timber  on  comb  of  dam. 

Lock-keeper's  dwelling. — Quarried,  cut,  and  set  120  cubic  yards  of  stone  for  founda- 
tion of  new  house,  receiving  material  and  constructing  house  by  hired  labor;  dwell- 
ing completed  with  the  exception  of  painting  and  a  small  amount  of  plastering. 

Dredging. — Dredged  1,125  cubic  yards  of  material  from  lock  pit  and  entrances. 

General  work. — Constructed  1,800  linear  feet  of  fence  around  government  premises ; 
removed  drift  from  entrances:  dismantled  operating  irons;  beveled  7,240  linear  feet 
of  timber  for  repairing  dam;  Dored  1,007  f-inch  holes  for  spiking  timber  and  sheath- 
ing on  dam;  whitewashed  and  repaired  old  lock-keeper's  dwelling;  quarrying  stone 
and  excavating  for  foundation  of  new  dwelling;  hauled  stone  and  sand  for  founda- 
tion; mixing  mortar;  carrying  water;  building  fence  on  abntmeftt  side  of  river;  re- 
setting 46  fence  posts;  removing  snow,  ice,  and  mud  from  lock  walls. 

General  remarks. — There  was  no  suspension  of  navigation  at  this  lock,  except  from 
high  water,  during  the  year.    The  lock  walls  were  submerged  9  days. 

The  lowest  water  occurred  October  18,  lower  gauge  reading  5.70  feet,  upper  gauge 
8.10  feet.  The  highest  water  occurred  March  10,  lower  gauge  reading  40.70  feet, 
upper  gauge  29.30  feet. 

UNITED  STATES  SNAG  BOAT    KENTUCKY. 

The  snag  boat  has  been  engaged  in  making  repairs  to  the  locks,  doing  necessary 
snagging,  and  acting  as  tender  to  dredge  boat. 

The  following  is  a  statement  of  work  done: 

Towed  the  following  amount  of  stone :  377  cubic  yards  of  dimension  stone  from 
Lock  No.  6  to  Lock  No.  2;  153  cubic  yards  of  riprap  stone  from  Drennon  to  Lock  No. 
2;  193  cubic  yards  of  paving-stone  from  Lock  No.  6  to  Lock  No.  1;  910  cubic  yard9 
of  paving  stone  from  Drennon  to  Lock  No.  1 ;  147  cubic  yards  from  Stony  Creek  to 
Lock  No.  1;  150,000  (estimated)  feet  B.  M.  lumber  loaded  on  barges  at  Frankfort  and 
towed  to  Lock  No.  6 ;  removed  59  snags  and  1  wreck  (coal  barge)  at  Lock  No.  2; 
worked  23  days  on  new  hull  for  dredge  boat;  assisted  in  putting  in  new  valves  at 
Locks  Nos.  1  and  2;  worked  9  days  at  Lock  No.  6,  pumping,  hoisting  timbers,  etc.; 
miles  run  from  July  1,  1890,  to  June  30,  1891,  6,575. 

UNITED  STATES  DREDGE   BOAT  WILLIE. 

Completed  building  house  over  machinery  and  cabin  for  crew. 
The  following  is  a  statement  of  work  done  at  the  locks: 

Lock  No.  1 cubic  yards  dredged . .  2, 155 

Lock  No.  2 do 1,875 

Lock  No.  3 do 1,578 

Lock  No.  4 do 1,325 

Lock  No.  5 do 1, 125 

Total 8,058 
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UNITED  STATES  DERRICK  BOAT. 


The  derrick  boat  has  been  engaged  in  making  repairs  at  the  locks,  hoisting  stone 
and  timber,  loading  and  unloading  barges,  and  driving  piles. 

It  assisted  in  the  construction  of  the  new  abutment  at  Lock  No.  2,  handling  mate- 
rial for  cofferdam,  and  dimension  and  riprap  stone  for  abutment. 
Respectfully  submitted. 

E.  S.  Burnett, 
Assistant  Engineer, 


Maj. 


D.   W.  LOCKWOOD, 

Corps  of  Engineers,  U.  8.  A, 


Report  of  lockages  on  Kentucky  River,  Kentucky,  for  fiscal  year  ending  June  SO,  1891. 


No.l. 
No.  2. 
No.  3. 
No.  4. 
No.5. 


Lock*. 


Total. 


275 
320 
348 
352 
356 


Going  up. 


Sri 

21 

GO 


426 
408 
344 
312 
127 


1,617 


boa 
wc 


159 
145 
134 
136 
53 


627 


75 
168 
106 

07 
100 


636 


Going  down. 


424 

308 
340 
304 
123 


1,580 


137 
134 
128 
121 

48 


568 


187 

81 

162 

1,527 


2,161 


60 
109 
127 
123 
213 


•  •  3 


a- 


1,514 
1,610 
1,260 
1,255 
2,278 


731       7,026 


I 

I* 


1,081 
1,434 
1,136 
1,106 
1,618 


6,375 


List  of  stern-wheel  boats  plying  on  Lotoer  Kentucky  River,  Kentucky. 


Name  of  boat. 


Character. 


Length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet. 

136.6 

30 

4.6 

135.6 

2*5 

3.8 

135 

25 

4 

132.5 

27 

-  4.4 

130 

26.2 

4 

126 

26 

3.6 

124.8 

31 

5.5 

120 

20 

-      3 

120 

24 

3.6 

119 

24 

4 

100 

20 

3 

111.  6 

19 

3.2 

94 

16 

3 

58 

10 

4 

48 

11.5 

4 

48 

11.5 

4 

37 

7.4 

2.8 

124 

20.5 

3.5 

122 

22 

3 

122 

21.5 

3.5 

120 

20 

3.4 

112 

23.6, 

4 

110 

22 

3 

98 

23.3 

4.2 

92.6 

18.1 

3.4 

117 

18.3 

4.3 

Tonnage. 


TJ.  S.  snag  boat  Kentucky  . 

Lancaster 

Hiberaia 

Falls  City 

Bob  Ballard 

City  of  ClarkHville 

John  Barrett 

Hat  tie  Brown 

Bellvue 

Blue  Wing 

Grace  Morris 

T.D.Dale 

Little  Sandy 

Ghent* 

Florence  * 

Dolphin* 

Mazy 

Geo.'  W.  8  tone 

L.  A.  Fulton 

Excel 

Jessie 

Al  Martin 


Hot  Sn  *>• 

Alex  Montgomery  . 

W.B.Cole 

D.D.Baker 


Snag  boat. . . 
Packet 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Tow 

....do 

...do 

...do 

...  do 

...  do , 

....do 

....do 

Saw  mill 


156.09 
157.06 
223.35 
150.83 
194 

187.23 

58.11 

89.23 

111.82 

78.88 

79.89 

39,34 

4,85 

4,08 

4.08 

8.31 

106.50 

107.99 

118.90 

68.47 

96.68 

89.39 

79.50 

54.74 

70.83 


*  Screw  propeller. 
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J  J  6. 

IMPROVEMENT   OF    LICKING    RIVER,    KENTUCKY,    FROM    FARMERS  TO 

WEST  LIBERTY. 

The  project  for  the  improvement  of  this  river  was  approved  by  the 
Secretary  of  War  under  date  of  September  20, 1888,  and  provides  for 
removal  of  snags,  detached  rocks,  and  bowlders  from  the  river  bed  with 
a  view  to  improving  low- water  navigation  and  rafting.  This  work  can 
only  be  done  to  advantage' during  low  water,  and  in  consequence  it  was 
May  15  of  the  present  year  before  it  was  deemed  advisable  to  commence 
operations. 

For  details  regarding  this  season's  work  attention  is  invited  to  the 
report  of  Assistant  Engineer  B.  F.  Thomas,  appended  hereto. 

The  improvement  can  not  be  regarded  as  permanent  in  consequence 
of  the  fact  that  the  obstructions  due  to  snags  and  leaning  trees  will 
continue  to  form. 

The  original  estimate  of  the  cost  of  the  improvement  was  $17,680  for 
that  portion  of  the  river  between  Farmers  and  West  Liberty,  and  it  is 
recommended  that  of  the  balance  yet  unappropriated  $5,000  be  appro- 
priated for  the  fiscal  year  ending  June  30, 1893. 

Money  statement 

July  1, 1890,  balance  unexpended $132.06 

Amount  appropriated  by  act  approved  September  19,  1890 3, 000. 00 

3,132.08 
June  30,  1891,  amount  expended  during  fiscal  year .'. 1, 097. 41 

July  1, 1891,  balance  unexpended 2,034.67 

July  1,  1891,  outstanding  liabilities 503.50 

July  1, 1891,  balance  available 1,531.17 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 680. 00 

Amount  that  can  b#  profitably  expended  in  fiscal  year  endi  ng  June  30/1893  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   B.  F.  THOMAS,  ASSISTANT  ENGINEER. 

Louisa,  Kt.,  June  SO,  1891. 

Major:  Work  was  commenced  upon  Licking  River  on  May  5, 1891,  at  a  point  60 
miles  above  Farmers,  Ky.  A  large  amount  of  loose  and  solid  rock,  as  well  as  many 
snags  and  stumps,  have  been  removed  noar  Flat  woods  Spring  Branch,  Mussel  Shoals, 
and  Turtle  Island,  a  distance  of  about  10  miles.  Near  the  latter  place  over  13  large 
bowlders  have  been  blasted  out  and  a  large  drift  removed. 

The  following  is  au  estimate  of  the  work  done  up  to  date: 

Excavation :  * 

Solid  rock cubic  yards..  8,876 

Loose  rock do....  2,1*5 


Class  of  work. 

Number. 

Length. 

Girth. 

Snags  removed 

79 

27 

60 

2 

Ft.   in. 
22    6 
71 

It  «». 

Trees  removed 

6   t 

Stamps  removed 

Trees  topped 
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It  is  proposed  to  complete  the  expenditure  of  the  appropriation  this  season  by  the 
removal  of  large  rooks  at  Blackwater,  Log  Cabin  Bend,  Devil  Creek,  Big  Laurel, 
Little  Laurel,  McClure,  and  Old  Cow  and  Twin  Calves. 

It  is  proposed  to  remove  all  dangerous  snags  and  otherwise  improve  the  channel, 
and  to  clean  out  and  put  in  good  condition  all  the  shoals  on  the  river.  After  this 
appropriation  is  exhausted  there  will  yet  remain  much  important  work  to  be  done, 
but  the  river  will  be  in  a  fairly  safe  condition. 

Respectfully  submitted. 

B.  F.  Thomas, 
Assistant  Engineer. 

Maj.  D.  W.  Lockwood, 

Corps  of  Engineers,  U.  8.  A. 


COMMERCIAL  STATISTICS  FOR  FI8CAL  YEAR  ENDING   JUNE    30,   1891,  LICKING  RIVER, 

KENTUCKY. 


Article. 

1890. 

1891. 

Bark - - --- - 

Ton». 

20 

912 

33,750 

100 

19 

Ton*. 

Coal 

• 

190 

20,000 
12 

Staves - - - 

70 

Total 

34,801 

20,272 

. . — _ — . — . 

J  J  7- 

IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

The  Big  Sandy  Biver,  which  is  formed  by  the  union  of  the  Tug  and 
Levisa  forks,  flows  north  a  distance  of  26  miles  and  empties  into  the 
Ohio  at  Catiettsburg,  Ky.  The  main  river  and  the  Tug  form  the 
boundary  between  Kentucky  and  West  Virginia,  and  the  Upper  Tug, 
for  a  distance  of  about  18  miles,  forms  the  boundary  between  Virginia 
•and  West  Virginia,  The  Tug  Fork  rises  in  the  southwest  corner  of 
West  Virginia  and  flows  northwest  to  its  junction  with  the  Levisa  Fork, 
-with  a  total  length  of  140  miles.  The  Levisa  Fork  rises  in  the  south- 
western part  of  Virginia,  then  entering  Kentucky  flows  in  a  northerly 
direction.    Its  total  length  is  about  189  miles. 

ThQ  present  approved  project  provides  for  the  construction  of  a  lock 
and  dam  on  the  main  river  near  Louisa,  Ky.,  and  the  clearing  of  the 
main  stream  and  the  forks  of  obstructions. 

At  the  close  of  the  last  fiscal  year  the  lock,  with  gates,  wickets,  oper- 
ating machinery,  etc.,  were  completed,  as  well  as  the  abutment. 

The  amount  of  money  available  was  insufficient  to  build  the  dam,  and 
on  this  account  so  much  work  only  was  undertaken  as  could  be  com- 
pleted. 

During  the  past  year  a  considerable  amount  of  grading  was  done 
about  the  abutment;  a  part  of  the  dam  next  the  abutment  completed, 
and  preparations  made  for  carrying  the  dam  through  to  the  lock.  I 
had  a  notice  published  that  the  river  would  be  closed  to  navigation 
May  15,  in  order  to  put  in  the  remainder  of  the  dam,  which  developed  a 
powerful  opposition,  primarily,  against  the  closure  of  navigation,  but 
which  took  the  form  of  a  general  opposition  to  a  fixed  dam.  The  mat- 
ter is  now  before  a  Board  of  Engineers,  of  which  I  am  a  member.    In 
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advance  of  the  final  report  of  the  Board,  I  do  not  deem  it  proper  to  dis- 
cuss the  subject  of  the  character  of  dam  at  this  locality. 

A  contract  is  in  force  with  Marting,  Mittendorf,  and  Duis,  of  Kilgore, 
for  famishing  the  timber  for  the  dam,  and  the  delivery  is  going  on. 
The  money  available  is  sufficient  to  complete  the  dam  and  open  the  lock 
for  navigation.  A  change  to  a  movable  dam  will,  as  a  matter  of  course, 
increase  the  estimate  of  the  cost  of  completion,  besides  necessitating 
radical  changes  in  the  lock. 

For  details  of  work  done  during  the  past  year,  attention  is  invited  to 
the  report  of  Assistant  Engineer  B.  F.  Thomas,  herewith. 

Money  statement 

July  1, 1890,  balance  unexpended $15,202.64 

Amount  appropriated  by  act  approved  September  19, 1890 ~ 31, 000. 00 

46,202.64 
June  30, 1891,  amount  expended  during  fiscal  year 16,468.49 

July  1, 1891,  balance  unexpended 29, 734. 15 

July  1, 1891,  outstanding  liabilities $2,273.15 

July  1, 1891,  amount  Covered  by  uncompleted  contracts 6, 946. 06 

9,219.21 

July  1, 1891,  balance  available 20,514.94 


Abstract  of  bids  received  and  opened  January  5, 1891,  by  May  D.  W.  Lockwood,  Carps  of 
Engineers,  for  oak  timber  for  dam,  Big  Sandy  River,  West  Virginia  and  Kentucky. 


Ho.   Name  and  address  of  bidder. 


Hard- wood 

timber,  flat- 
ted, 12  by  8 
inches,  15,002 
linear  feet. 


Oak  timber. 


Squared,  10 

bv  10  inches, 

169,099  feet, 

B.  M. 


Decking,  9  by 

12  inches, 

178,290  feet 

B.  M. 


Rhftfltin^,  3  by 
12  inches  ana 

2  by  12 

inches,  87,040 

feet,B.K. 


Total. 


Valentine  J.  Drayor,  Iron- 
ton,  Ohio 

Henry  A.  Marling,  Adam 
Mittendorf,  Fred  Dais, 
Kilgore,  Ky 

John  H.  Bedell,  Vance- 
burg,  Ky 


PerUn.ft. 
$0.30 

.16 

.18 


P«rlf. 
$35.00 

20.00 
24.90 


Per  If. 

$50.00 

25.00 
24.90 


Per  M. 

$20.00 

19.50 
24.90 


$20,101.36 

10,977.58 
12,292.81 


The  bid  of  Messrs.  Marting,  Mittendorf,  and  Duis  was  accepted. 


Abstract  of  bids  received  and  opened  February  10, 1801,  by  Maj.  D.  W.  Lockwood,  Corps 
of  Engineers,  for  iron  for  construction  of  dam  on  Big  Sandy  River,  West  Virginia  and 
Kentucky, 


No. 

Name  and  address  of  bidder.             % 

Drift  bolts, 

36,000 

pounds. 

Bolt  ends, 
180  pounds. 

Iron,  8,100 
pounds. 

Total 

1 
2 

Per  lb. 
$0.02^ 

:04 

Per  lb. 

Per  lb. 

1963.44 
1,710.90 

Pattin  Hall  At  Pattin,  Marietta,  Ohio 

The  bid  of  Messrs.  George  Kinscy  &  Co.  was  accepted. 
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REPORT  OF  MR.  B.  F.  THOMA8,  ASSISTANT  ENGINEER. 

Louisa,  Ky.,  June  SO,  1891. 
'  Major:  The  animal  report  upon  Big  Sandy  River  for  fiscal  year  ending  Jnne  30, 
1891,  is  herewith  respectfully  submitted. 

At  the  close  of  last  year  the  abutment  and  the  lock,  including  the  gates,  wickets, 
etc.,  had  been  completed.  During  the  year  just  ended  work  has  been  continued  on 
the  blasting  out  of  the  lower  lock  approach,  and  was  begun  upon  the  dam,  and  about 
90  feet  of  cribs  put  in  and  filled  with  riprap,  and  22  feet  of  the  dam  was  entirely 
finished. 

The  river  bank  below  the  abutment  has  been  graded  preparatory  to  paving.  A 
chute  about  500  feet  long  was  cut  next  the  lock  for  the  passage  of  boats  during  the 
completion  of  the  dam.  The  whole  of  the  drift  bolts  and  about  one-third  of  the  crib 
timber  and  decking  are  now  on  the  ground. 

In  reply  to-a  circular  letter  from  this  office  dated  September  19, 1890,  proposals  for 
part  or  the  sawed  timber  for  the  dam  was  received  and  opened  on  September  29, 
1890,  and  the  contract  was  awarded  to  V.  J.  Drayer,  of  Gallup,  Ky.  Delivery  under 
this  contract,  amounting  to  73,197  B.  M.  feet,  has  been  completed.  J.  B.  Peters  also 
delivered  1,406  linear  feet  of  flatted  timber  contracted  for  October  3, 1889. 

Besides  the  completion  of  the  dam  the  following  remains  to  be  done :  Building 
guide  cribs;  completion  of  excavation  of  lower  approach;  building  lock-keeper's 
dwelling,  and  protection  of  banks  by  walls  and  paving. 

A  detailed  statement  of  work  done  and  cost  of  labor  is  as  follows: 


Work. 

Amount. 

Cost. 

Remarks. 

Stone  pat  in  dam  -T1.....,-..T 

.cubic  yards.. 
do 

2,878 

13,503 

1,987 

925 

567 

51,415 

16,320 

1,360 
8 

$1,068.60 

2,279.90 

1,280.10 
283.76 
181.29 
309.32 
174.00 

244.00 
33.10 

End  next  abutment. 

Excavation: 

Earth.., 

Approaches,  dam,  bank  be- 
low abutment. 
Lower  approach. 
Chute  next  lock. 
Bank  below  abutment. 
Dam  next  abutment. 

Solid  rock 

Loose  rock 

Riprap 

Timber  put  in  dam 

do 

do 

do 

ft.B.M.. 

Sheet  piles  put  in  dam 

Piles  driven 

do.... 

linear  feet.. 

Dam   next  abutment   and 
lock. 
Do. 

Derricks  made 

number.. 

General  use. 

Total 

5, 854. 05 

Very  respectfully, 

Maj.  D.  W.  Lockwood, 
Corps  of  Engineers, 

U.  S.  A. 

• 

B.  F.  Thomas, 

Assistant  Engineer.  . 
i 

COMMERCIAL  STATISTICS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1891,  BIG  SANDY  RIVER, 
WEST  VIRGINIA  AND  KENTUCKY. 


Articles. 


Hides 

Leather... 
Lumber... 
Produce  .. 
Live  stock 
Spokes  ... 
Stoves.... 
Tan  bark. 


ENG  91 155 


1800. 

1891. 

Tons. 

Tons. 

75 

50 

34 

30 

3.000 

3,000 

2,511 

3,000 

495 

500 

750 

2,200 

7,000 

1,050 

9,831 

10,000 

Articlos. 


Timber,  logn,  knots,  etc 

Ties,  railroad 

Wheat 

Wool 

Miscellaneous 

Passengers 

Total 


1890. 


Tons. 

208, 491 

15,000 

510 

11 

19,000 

1,874 


318, 582 


1891. 


Tons. 

225,000 

10,000 

489 

15 

21,069 

900 


277,303 
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List  of  boats  plying  on  Big  Sandy  River,  West  Virginia  and  Kentucky. 


Name  of  boat. 


Character. 


Length. 


Breadth. 


Depth. 


Ton- 
nage. 


Ed.C.  Kirker(tow). 


Sip  Bayes . 
Sandy  Valley.. 
VlrgieRatliff.. 


Ida  Smith . 

Mary  L.  Hatcher 

Lexington 

Frank  Preston 

Andy  Hatcher 

J.  C.  Hopkins 

S.  K.  Vanmetre  (tow) . 
Tom  Spurlock 


Side  wheel.. 

...do 

...do 

...do 

Stern  wheel. 

...do 

...do 

...do 

...do 

Side  wheel.. 
Stern  wheel - 
...do 


Feet. 
78 
100 
105 
110 
100 
110.4 
120 
110 
117 
102.5 
112 
117 


Feet. 
8 
14 
14 
15 
16   . 
20 
22 
18 
18 
10.4 
18.3 
22 


Feet 
2 

1.8 
2.8 
2.6 
8 
8 

3.5 
3 
3 

2.4 
3.4 
3 


7 

24.13 
40 
43 
45 

55.05 
58.72 
60 
65 
67 
08.5 
100 


An  increase  of  5  boats  oyer  1890. 


J  J* 

IMPROVEMENT  OF  LEVISA  FORK  OF  BIG  SANDY  RIVER,  KENTUCKY. 

The  Levisa  is  the  western  of  the  two  forks  that  unite  at  Louisa  to 
form  the  Big  Sandy  Eiver.  It  rises  in  the  southwestern  part  of  Vir- 
ginia, at  an  elevation  of  about  1,500  feet  above  tide  water,  and  flows  in 
a  northerly  direction.  Its  banks  in  many  cases  are  rocky,  in  others 
composed  of  sand  and  clay.  It  possesses  all  the  characteristics  of  a 
mountain  stream,  a  steep  average  slope,  and  pools  of  varying  depth, 
separated  by  rocky  bars  or  ripples  that  at  low  water  often  have  but  a 
few  inches  of  water  over  them.  The  average  fall  from  Pikeville  to 
Louisa  is  1.49  feet  per  mile,  the  distance  being  86£  miles. 

The  object  of  the  improvement  has  been  to  facilitate  rafting  and  push- 
boat  navigation  in  the  upper  river  and  to  improve  low- water  steamboat 
navigation  so  far  as  this  can  be  done.  Steamboats  can  not  run  in  this 
or  Tug  Fork  at  dead  low  water,  but  the  work  done  so  far  has  been  of 
such  a  character  as  to  permit  of  their  running  on  smaller  rises  than  was 
the  case  before  the  improvement  was  commenced. 

Coal  mines  have  been  opened  at  and  near  Peach  Orchard  and  quite 
extensive  shipments  are  made  by  rail  to  Ashland,  on  the  Ohio,  where  it 
is  put  in  barges  for  transportation  down  that  river.  Could  coal  be 
shipped  out  by  water  from  the  mines,  the  output  of  coal  would  be 
largely  increased. 

The  work  done  has  consisted  of  removing  from  the  channel  rocks, 
bowlders,  snags,  logs,  stumps,  etc.,  and  from  the  banks  of  the  river, 
overhanging  trees  that  interfered  with  steamboats. 

The  stream  under  the  present  project  is  incapable  of  permanent  im- 
provement, as  the  obstructions  to  navigation,  such  as  snags,  stumps, 
logs,  etc.,  are  liable  to  reform  at  any  time,  and  an  annual  appropriation 
of  about  $2,500  is  needed  to  keep  it  clear. 

For  details  concerning  the  work  done  during  the  past  fiscal  year  at- 
tention is  invited  to  the  report  of  Assistant  Engineer  B.  F.  Thomas, 
appended  hereto. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $2, 500. 00 

June  30,  1891,  amount  expended  during  fiscal  year 1, 348. 24 

July  1,  1891,  balance  unexpended 1,151.76 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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REPORT  OF  MR.  B.  F.  THOMAS,  ASSISTANT  ENGINEER. 

Louisa,  Ky.,  June  SO,  1891. 

Major  :  Work  -was  begun  upon  the  Levisa  Fork  of  Big  Sandy  River  about  the  1st 
of  November  and  continued  until  about  Christmas,  when  cold  weather  stopped  the 
work.  It  will  be  resumed  when  the  water  is  sufficiently  low  to  work  to  advantage. 
The  principal  work  done  was  the  cleaning  out  of  shoals,  particularly,  White  House, 
Greasy,  Wireman,  Sugar  Loaf,  Hawes  Ford,  Grimes,  Sayer  Milldam,  and  Abbott. 
Snags  were  taken  out  at  Prestensburg,  Mud  Creek,  and  many  other  places,  and  a 
wing  dam  to  throw  the  water  into  the  chute  was  built  at  Layne  Dam. 

The  distance  worked  over  was  82£  miles.  A  summary  of  work  done  forms  part  of 
this  report  and  reference  to  it  is  made  for  quantities  and  cost  of  work  done.  An 
appropriation  should  be  made  to  maintain  the  old  work  and  continue  the  improve- 
ment. 

The  work  has  been  continued  under  the  charge  of  Mr.  Fred.  McHenry,  overseer, 
assisted  by  Mr.  James  Weleh,  a  river  pilot. 

Summary  of  work  done  on  Levisa  Fork  during  year  ending  June  SO,  1891. 


Work. 


Snags  removed... 
Trees  removed  . . 
Stamps  removed . 


Number. 


259 
129 
174 


Length. 


Feet 
25 
75 


Girth. 


Feet. 
5.5 
6.6 


Solid  rook  removed Cubic  yards..      230 

Loose  rock  removed do 1,523 

Respectfully  submitted. 

B.  F.  Thomas,    ' 
Assistant  Engineer. 
Maj.  D.  W.  Lock  wood, 

Corps  of  Engineers,  U.  8*  A. 


JJ9. 

IMPROVEMENT  OF  TUG  FORK  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA 

AND  KENTUCKY. 

The  Tug  Fork  is  the  eastern  of  the  two  forks  which  unite  at  the  town 
of  Louisa,  26  miles  from  the  Ohio,  to  form  the  Big  Sandy  Kiver.  It  rises 
in  the  southwest  corner  of  West  Virginia  and  flows  toward  the  north- 
west for  a  distance  of  140  miles.  For  a  distance  of  18  miles  at  its  head 
it  forms  a  part  of  the  boundary  between  Virginia  and  West  Virginia, 
and  below  this  it  and  the  Big  Sandy  form  the  boundary  between  West 
Virginia  and  Kentucky. 

The  Tug  throughout  most  of  its  length  is  a  characteristic  mountain 
stream  formed  of  a  series  of  pools  separated  by  ripples. 

The  average  fall  per  mile  from  Pond  to  Warfield,  a  distance  of  23.5 
miles,  is  1.96  feet  per  mile,  and  from  Warfield  to  Louisa,  a  distance  of 
35  miles,  1.72  feet  per  mile. 

The  object  of  the  improvement  has  been  to  facilitate  rafting  of  logs 
from  the  upper  portion  of  the  stream  and  its  branches,  to  provide  a  low- 
water  push-boat  channel,  and  to  make  it  possible  for  light  draft  steam- 
boats to  run  at  lower  stages  than  formerly  while  the  river  was  in  an 
unimproved  state. 

The  work  done  has  been  that  of  clearing  the  channel  of  rocks,  snags, 
stumps,  etc.,  and  the  banks  of  overhanging  trees,  while  with  special 
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reference  to  the  push-boat  interests,  chaimels  have  been  cut  through 
the  ripples  or  shoals. 

The  Norfolk  and  Western  Kailroad  people  have  seriously  interfered 
with  push-boat  navigation  and  rafting  in  the  upper  river  by  cutting 
trees  and  blasting  rock  into  the  channel. 

An  injunction  was  gotten  out  against  them  in  the  United  States 
court  at  Louisville,  Ky.,  to  prevent  further  injury  to  the  stream,  and  a 
suit  instituted  to  effect  the  remotal  of  obstructions  already  created. 

I  do  not  know  what  the  legal  situation  is  at  present.  I  have  written 
the  United  States  attorney  at  Louisville  for  information  on  the  subject 
without  receiving  an  answer. 

This  stream  is  incapable  of  permanent  improvement,  as  the  obstruc- 
tions formed  by  logs,  snags,  etc.,  are  liable  to  reform  at  any  time,  and 
a  small  annual  appropriation  is  needed  to  keep  it  free.  For  details 
concerning  the  work  done  during  the  past  fiscal  year  attention  is  in- 
vited to  the  report  of  Assistant  Engineer  B.  F.  Thomas,  appended 
hereto. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $2, 500. 00 

June  30, 1891,  amonnt  expended  during  fiscal  year 1, 078. 33 

July  1, 1891,  balance  unexpended 1,421.67 


(  Amount  that  can  be  profitably  expended  in  fiscalyoar  ending  June30;  1893      2, 500. 00 
<  Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
I     haffcor  acts  of  1866  and  1867. 


REPORT  OF  MR.  B.  F.  THOMAS,  ASSISTANT  ENGINEER. 

Louisa,  Ky.,  June  SO,  1801. 

Major:  The  report  of  work  done  upon  the  Tug  Fork  of  Big  Sandy  River  for  the 
fiscal  year  ending  June  30  is  respectfully  submitted : 

Work  was  not  oegun  until  the  10th  of  November  on  account  of  the  late  date  at 
which  money  became  available.  The  boats  were  pushed  to  Sycamore,  61  miles  above 
Louisa,  and  then  work  was  begun  downstream.  In  previous  years  the  work  has 
been  confined  largely  to  the  bed  of  the  river,  the  shoals,  snaos,  rocks,  etc.,  but 
little  attention  has  been  given  to  overhanging  trees,  and  on  this  account  it  was 
thought  best  to  expend  the  present  appropriation  almost  entirely  for  this  manner  of 
improvement,  so  as  to  assist  the  larger  steamboats  in  ascending  and  descending  the 
stream.  The  previous  improvements  have  been  more  with  a  view  to  secure  good 
push-boat  and  raft  navigation  rather  than  for  steamboats,  but  the  latter  have  found 
so  much  to  do  in  the  stream  Bince  the  Government  has  made  it  Bafe  to  go  into  it,  that 
now  all  the  navigation  companies  plying  on  the  main  river  as  well  as  a  regular  tug 
line  have  put  their  boats  into  the  trade. 

The  Norfolk  and  Western  Railroad  Company  are  building  an  extension  of  their  line 
along  the  upper  part  of  Tug  River,  and  make  two  crossings  upon  the  part  improved 
by  the  United  States.  They  have  cut  a  great  many  trees  and  blasted  large  rocks  into 
the  channel  and  have  greatly  interfered  with  push-boat  navigation  and  the  running 
of  timber,  both  in  rafts  and  loose  logs. 

Complaints  have  been  received  from  many  points  along  this  river  of  the  killing  of 
fish  by  the  use  of  dynamite.  It  has  become  general  throughout  this  district  on  all 
the  rivers,  and  the  State  laws  don't  seem  competent  to  handle  the  matter.  I  think 
the  United  States  should  speedily  enact  a  law  which  would  stop  this  wanton  de- 
struction of  the  fish  in  its  waters ;  otherwise,  in  a  very  few  years,  there  will  be  none 
left.  In  some  sections  they  may  be  seen  by  the  hundreds  floating  dead  upon  the 
water,  the  explosion  having  killed  more  than  were  needed  by  the  parties  handling 
the  explosive.  Dynamite  not  only  kills  the  larger  and  marketable  fish,  but  it  also 
destroys  the  small  ones,  which  aro  at  present  of  no  use  to  anyone. 

Owing  "to  cold  weather,  the  work  was  suspended  December  20,  and  will  be  re- 
sumed again  as  Boon  as  the  water  is  at  a  low  enough  stage  to  get  at  the  channel 
obstructions,' 
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A  detailed  statement  of  the  work  done  is  as  follows: 

Excavation : 

Solid  rock cubic  yards..  36.5 

Loose  rock do 42.7 


Work. 

Number. 

Leugth. 

Girth. 

Snags  removed 

463 

Feet. 

17.8 

Feet. 
4.2 

Trees  removed 

306 

5.2 

Trees  topped -           -  -  -  -            

184 
136 

Stumps  removed 

.-  f     * 

14.3 

6.9 

I  would  respectfully  recommend  further  improvement  of  the  river  by  the  removal 
of  obstructions  in  the  channel,  the  cleaning  of  the  shoals,  and  the  cutting  of  over- 
hanging timber. 

The  river  is  rapidly  becoming  one  of  importance,  and  I  think  should  be  kept  in 
good  condition  for  steamboats  as  well  as  for  the  use  of  push  boats  and  rafts. 
The  work  has  been  done  under  the  direction  of  Mr.  A.  Lee  Barret,  of  War  ii  eld,  K  \ . 
Respectfully  submitted. 

B.  F.  Thomas, 
Assistant  Engineer, 

Maj.  D.  W.  Lockwood, 

Corps  of  Engineers,  U.  8,  A. 


J  J  10. 


IMPROVEMENT  OF  GUYANDOTTE  RIVER,  WEST  VIRGINIA. 

The  Guyandotte  Eiver  rises  in  the  south  western*  part  of  West  Vir- 
ginia and,  flowing  in  a  northwesterly  direction,  empties  into  the  Ohio 
12  miles  above  the  mouth  of  the  Big  Sandy,  and  39  miles  below  the 
mouth  of  the  Great  Kanawha. 

The  project  for  the  improvement  was  adopted  in  1878,  and  contem- 
plated the  obtaining  of  a  clear  channel  with  a  width  of  30  feet  and  a 
least  depth  of  18  inches  during  5  months  of  the  year,  by  the  removal 
of  rocks,  snags,  and  other  obstructions.  This  river  was  practically 
closed  before  work  commenced  except  during  rises  of  considerable 
height. 

The  stream  was  once  improved  by  the  State  of  Virginia  by  the  con- 
struction of  six  locks  and  dams.  The  locks  were  constructed  of  timber, 
and,  as  a  matter  of  course,  after  a  time,  the  charges  for  repairs,  ren- 
dered necessary  by  the  natural  decay  of  the  wood,  became  very  great!? 
and  a  little  farther  along  the  system  was  abandoned,  and  what  had 
formerly  constituted  a  useful  improvement  now  became  obstructions. 
•  The  old  locks  and  dams  were  carried  away  in  part  after  a  little  by  floods, 
so  that  when  the  first  report  on  this  river  was  made  by  Maj.  William 
E.  Merrill,  in  1875,  most  of  them  had  been  washed  away,  but  the  ruins 
of  one  still  constituted  the  worst  obstruction  on  the  river. 

There  are  two  milldams,  Peck's,  7  miles  below  Logan,  and  Lambert's, 
19  miles  below  Peck's,  that  still  constitute  serious  obstructions  to  navi- 
gation and  have  been  reported  to  the  Department  as  such.  The  author- 
ity for  their  construction  in  the  first  place  was  based  upon  a  permit  from 
the  circuit  court,  and  their  continuance  has  been  a  nuisance  and  con- 
stant damage  to  the  river  interests. 

The  work  in  previous  years  has  been  to  cut  passage  ways  through  the 
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old  dams  where  required,  make  channels  through  the  shoals  for  push  boats 
and  remove  obstructions  such  as  rocks,  snags,  stumps,  logs,  etc.,  exist- 
ing in  the  channel  of  the  river  as  would  interfere  with  rafting  at  ordi- 
nary and  low  rafting  stages.  During  the  past  year  the  work  done  has 
been  above  Logan,  with  a  view  to  assisting  the  running  of  rafts.  The 
stream  is  incapable  of  permanent  improvement,  as  the  obstructions  in 
the  channel  such  as  trees,  snags,  logs,  etc.,  are  liable  to  reform.  The 
stream  up  to  Logan,  a  distance  of  81£  miles,  has  an  average  fall  of  about 
22  inches  to  the  mile. 

For  details  concerning  the  work,  attention  is  invited  to  the  report  of 
Assistant  Engineer  B.  F.  Thomas,  attached  hereto. 

Money  statement. 

July  1, 1890, balance  unexpended $126.65 

Amount  appropriated  by  act  approved  September  19, 1890 2, 000. 00 

2,126.56 
June  80, 1891,  amount  expended  during  fiscal  year 729.55 

July  1, 1891,  balance  unexpended 1,397.00 

July  1, 1891,  outstanding  liabilities 415.70 

July  1, 1891,  balance  available 981.30 

fAmountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


REPORT  OP  MR.   B.  P.   THOMAS,   ASSISTANT  ENGINEER. 

Louisa,  Ky.,  June  SO,  1891. 
Major:  I  have  the  honor  to  submit  herewith  my  annual  report  upon  the  Guyan- 
dotte  River  improvement. 
Work  was  commenced  on  May  21, 1891,  a  few  miles  above  Logan. 
One  rock  bar  has  been  removed  near  Big  Creek,  as  well  as  a  drift  of  some  300  logs, 
while  a  large  amount  of  loose  rock  has  been  taken  out  near  the  shoal  at  the  mouth 
of  Big  HuffCreek,  so  as  to  widen  the  chute. 

The  present  appropriation  will  be  expended  in  the  improvement  of  that  part  of  the 
river  lying  below  Logan,  particularly  with  a  view  to  assist  the  running  of  timber 
rafts  and  loose  logs.  There  are  several  dams  in  the  lower  part  of  the  river  which,  if 
removed,  would  enable  steamboats  to  navigate  all  that  part  of  the  stream  during  the 
winter  and  spring  months,  and  would  greatly  benefit  that  country. 

It  is  respectfully  recommended  that  sufficient  money  be  appropriated  for  the  pur- 
chase and  removal  of  these  dams  as  well  as  for  continuing  the  improvement  of  the 
upper  part  of  the  river. 
Respectfully  submitted. 

B.  F.  Thomas, 

Assistant  Engineer. 
Maj.  D.  W.  Lockwood, 

Corps  of  Engineers,  TJ.  8.  A. 


COMMERCIAL  STATISTICS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1891,  GUYANDOTTE  RIVER, 

WEST  VIRGINIA. 

Ton*. 

Timber 60,000 

Miscellaneous 1,128 
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J  J   "• 
IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  Little  Kanawha  drains  the  central  portion  of  West  Virginia,  ris- 
ing in  TJpshnr  County:  its  course  is  a  little  north  of  west,  and  it  emp- 
ties into  the  Ohio  at  Parkersburg;  its  total  length  is  about  150  miles. 

The  Little  Kanawha  Navigation  Company  owns  and  operates  four 
locks  and  dams  on  this  river,  which  furnish  slackwater  navigation  from 
the  Ohio  up  to  a  point  2  miles  above  the  village  of  Burning  Springs, 
where  the  United  States  lock  is  located,  but  the  service  of  this  system 
Is  very  poor,  owing  to  the  dilapidated  condition  of  both  locks  and 
dams;  breaks  and  washouts  are  of  frequent  occurrence  during  high 
water,  and  the  interruptions  to  navigation  in  consequence  expensive 
and  harassing. 

The  present  project  for  the  improvement  of  this  river,  adopted  in 
1876  and  modified  in  1880,  contemplates  the  construction  of  a  lock  and 
dam  to  extend  slackwater  navigation  for  a  draft  of  4  feet  a  distance 
of  12  miles  above  the  point  reached  by  the  Navigation  Company,  and 
the  improvement  of  the  natural  channel  of  the  upper  river  by  the  re- 
moval of  obstructions,  etc.,  for  a  distance  of  80  miles,  the  object  of  the 
latter  being  to  obtain  a  channel  of  a  minimum  width  of  40  feet  with  a 
depth  of  2  feet  for  at  least  4  months  in  each  year. 

The  work  of  the  past  season  has  consisted  of  building  the  abutment, 
quarrying  and  transporting  stone  for  the  dam,  framing  timber  for  lock 
gates,  and  filling  in  behind  the  land  wall  of  lock. 

A  contract  is  in  force  with  T.  W.  Moore,  of  Marietta,  for  famishing 
timber  for  dam. 

It  is  expected  that  the  balance  available  will  complete  the  dam  and 
open  the  lock  for  navigation. 

Fo  work  has  been  done  on  the  upper  river. 

For  details  concerning  the  work  done  during  the  past  year,  attention  is 
respectfully  invited  to  the  report  of  Assistant  Engineer  B.  F.  Thomas, 
appended  hereto. 

Money  statement. 

July  1, 1890,  balance  unexpended , $1,029.04 

Amount  appropriated  by  act  approved  September  19,  1890 40, 000. 00 

41,029.04 
June  30, 1891,  amount  expended  during  fiscal  year 13, 713. 75 

July  1, 1891,  balance  unexpended 27, 315. 29 

July  1, 1891,  outstanding  liabilities $1, 561, 26 

July  1, 1891,  amount  covered  by  uncompleted  contracts 3, 848. 03 

5,409.29 

July  1, 1891,  balance  available 21,906.00 
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Abstract  of  bids  received  and  opened  January  5, 1891,  by  Major  D.  W.  Lockwood,  Corf*  of 
Engineers,  for  oak  Umber  for  dam,  Little  Kanawha  River,  West  Virginia. 


No. 


Nome  and  address  of  bidder. 


Squared 
10  by  10  in- 
ches(210,Ul 
feet,  KM). 


Oak  timber. 


Decking, 
9  by  12  in- 
ehes(U5,200 
feet.B.M) 


Sheeting, 
Sby  12  in- 
ches (20,040 
feet,B.M). 


Total. 


Alex.  J.Mitchell,  Josiah  H.  Fortney,  Burning 
Springs,  W.  Va , 

Manillas  Hardman,  Orlando  Uardman,  Allen 
Hardman,  Grantville,  W.  Va , 

John  A.  Kathtone,  Heady  Kipple,  W.  Va 

John  U.  Bedell,  Vanceburg,  L«wis  County,  Ky . , 

Thomas  W.  Moore,  Marietta,  Ohio 


Psr  Jf. 

121.00 

33.00 
25.00 
24.50 
18.76 


PerM. 
$22.00 

33.00 
21.00 
24.50 
18.00 


PerM. 

$18.00 

83.00 
21.00 
24.50 
10.00 


$7,305.93 

11,394.27 
8.09LM 
8.410.38 
6,332.50 


The  bid  of  Thomas  W.  Moore  was  accepted. 


Abstract  of  bids  received  and  opened  January  26, 1891,  by  Major  D.  W.  Lockwood,  Corps 
of  Engineers,  for  ironwork  for  gates  of  Lock  No.  5,  Little  Kanawha  River,  West  Vir- 
ginia. 


No. 

Name  and  address  of  bidder. 

Cast  iron, 

23,673 
pounds. 

Wrought 

iron,  23,914 

pounds. 

Steel,  4* 
pounds. 

Total. 

1 

Lambert  Bros.  Sl  Co.,  Ironton,  Ohio 

Per  pound. 

$0.07flt 

.04 

Per  pound. 

Perpound. 

$0.15 

.05 

$3,498.87 
2,118.83 

2 

Pat  tin,  Hall  &  Pattin,  Marietta,  Ohio 

The  bid  of  Messrs.  Pattin,  Hall  &,  Pattin  was  accepted. 


Abstract  of  bids  received  and  opened  February  10,  1891,  by  Major  D.  W.  Lockwood,  Corps 
of  Engineers,  for  iron  for  construction  of  dam  on  Little  Kanawha  River,  West  Virginia. 


No. 

Name  and  address  of  bidder. 

Drift  bolts, 

20,500 

pounds. 

S.&W. 

bolts,  L600 

pounds. 

Round  iron, 

5,000 

pounds. 

Boat  spikes, 

3,000 

pounds. 

Total. 

1 

Parkersburg  Hardware  and  Manu- 
facturing Co.,  Chas.  B.  Smith  & 
Co.  (headed) 

Perpound. 
$0.03* 
0.03M 
0.03ft 
0.02rffr 

Perpound. 
B.$0.03*& 

w.o.om 

0.02$Ufc 

Per  pound. 
*>.03te 

Perpound. 
$0.03dfc 

$967.53 

Parkersburg,  W.  Va.  (not  headed) .... 
Pattin,  Half&  Pattiu,  Marietta,  Ohio 
Geo.  Kinsey  &  Co.,  Cincinnati,  Ohio. . 

029,59 

1,084.00 
684.95 

2 
3 

0.03 
0.02 

0.04 
0.02*fr 

The  bid  of  Messrs.  Geo.  Kinsey  &  Co.  was  accepted. 


REPORT  OP  MR.   B.  F.  THOMAS,   ASSISTANT  ENGINEER. 

Louisa,  Ky.,  June  SO,  1891. 

Major  :  I  have  the  honor  to  report  upon  the  work  being  done  by  the  Government 
at  Lock  No.  5,  Little  Kanawha  River,  for  the  fiscal  year  ending  to-day. 

Owing  to  the  lateness  of  the  season  when  the  new  appropriation  became  available, 
work  was  not  begun  until  February  of  this  year,  when  stonecutting  for  the  abut- 
ment was  resumed.  The  abutment  has  been  completed  and  the  wing  walls  counter- 
forts of  the  look  have  been  extended  into  the  bank,  so  that  all  masonry  is  now  com- 
plete. 

The  quarrying  of  stone  was  begun  early  in  the  year  for  the  dam  and  guide  cribs 
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and  has  been  about  completed.  The  quarry  is  located  a  short  half-mile  below  the 
lock,  on  the  land  of  Col.  T.  W.  Moore. 

The  river  had  been  well  cleaned  between  lock  and  quarry,  so  that  the  boating  of 
stone  can  be  done  with  speed  and  safety.  The  framing  of  the  lock  gates  has  been 
completed  and  the  gates  are  now  being  put  in  place. 

Work  upon  the  dam  was  begun  the  first  week  in  June,  but  owing  to  rises  in  the 
river  the  first  crib,  50  by  100  feet,  was  floated  into  quiet  water  for  safety.  It  was 
taken  back  to  its  right  position  on  the  15th  and  properly  sunk  and  partly  filled  with 
stone,  when  another  rise  stopped  work  upon  it  for  a  few  days. 

Owing  to  the  slips  in  the  bank  behind  land  wall  of  lock,  caused  by.  the  wet  weather 
during  its  construction  in  1889,  a  large  amount  of  earth  had  to  be  removed.  This 
has  now  been  replaced  and  is  ready  Iqr  the  paving. 

The  work  yet  to  be  done  is  the  completion  of  dam,  paving  and  protecting  banks, 
construction  of  guide  cribs,  protection  of  river-wall  foundation  below  dam  by  the 
construction  of  cribs,  protection  of  bank  behind  abutment  by  crib  and  riprap  work, 
and  excavation  of  approaches  to  lock. 

For  a  better  understanding  of  the  details  of  the  work  done,  reference  is  had  to  the 
following: 

Statement  of  work  done  at  Loch  No.  5,  Little  Kanawha  River,  West  Virginia,  during  the 

year  ending  June  80,  1891. 


Work. 

Amount 

Cost. 

Remarks. 

129.93 
550 
4,029 
1,149 
5,587 
12,897 
36, 830 
508 

$242.07 

393.22 
1,090.11 

233.90 
1,141.87 

328.10 

100 

21L40 
2,030.23 

Stone  laid do.... 

Stone  quarried do 

Excavation ,  earth do 

Embankment,  earth do 

Timber  put  in  gates ft.  B.  M. . 

Timber  put  in  dam do 

Stone  put  in  dam cu.  yds. . 

Miscellaneous  work 

In  abutment  and  wing  walls  of  lock. 
For  tilling  cribs  of  dam. 
For  abutment,  lock  wiug  walls,  daw, etc. 
Behind  land  wall  of  lock. 

Total  cost  of  labor 

5, 770. 90 

The  work  has  been  in  local  charge  of  J.  C.  Thomas,  assistant  engineer. 
Respectfully  submitted. 

B.  F.  T110MA8, 

Assistant  Engineer. 
Maj.  D.  W.  Lock  wood, 

Corps  of  Engineers,  U.S.A. 


COMMERCIAL  STATISTICS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1891,  LITTLE  KANAWIIA 

RIVER,   WEST  VIRGINIA. 


Articles. 

1890. 

1891. 

Tout. 
10,507 
28,077 
1,450 
20,904 
59,703 

Articles. 

1890. 

Tont. 

27,050 
1,503 
5,084 

1891. 

Coal 

Tom. 

1,100 

8, 540 

078 

24,500 

70,000 

Ties,  railroad 

Tont. 
48,312 
1,500 
13, 575 

Oil 

Staves 

Timber       

140, 115 

190,088 

List  of  steamboats  plying  on  Little  Kanawha  River,  West  Virginia. 


Name  of  boat. 


»id*™h£l.    **»«">•    B™"»h-     »<*«>• 


Tonnage. 


ing,  to 
Mary  £.,  tow 
W.  A.  Hilton,  packet . 

Oneida,  packet 

Lulu  V.,  packet 

Watson,  tow 


.do  . 
do  . 
.do. 


Feet. 

06£ 
86 
105 
104 


Feet. 


22 
19* 


Feet. 
3 

3 

4* 


34.93 


07.54 
75.78 
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J  J  «. 

IMPROVEMENT  OF  BUCKHANNON  RIVER,  WEST  VIRGINIA. 

The  project  for  the  improvement  of  this  stream,  approved  in  1884,  is 
to  clear  out  that  portion  of  the  river  between  the  Three  Porks  and  the 
town  of  Buckhannon,  a  distance  of  24$  miles.  The  obstructions  consist 
of  log  jams  and  bowlders,  some  of  which  are  estimated  to  contain  500 
cubic  yards. 

The  project  called  for  a  channel  30  feet  wide. 

Buckhannon  Biver  is  a  tributary  of  the  Tygart  Valley,  and,  rising  in 
the  southwestern  part  of  Bandolph  County,  W.  Va.,  flows  a  little  east 
of  north  until  it  empties  in  the  Tygart  Valley  Biver,  in  Barbour  County. 

The  distance  from  the  Three  Forks  to  the  mouth  is  47  J  miles,  and  the 
total  length  of  the  stream  is  about  57  miles. 

No  work  was  done  during  the  past  fiscal  year,  but  when  the  river  has 
reached  a  very  low  stage  it  is  proposed  to  expend  the  balance  in  im- 
proving some  of  the  worst  places. 

The  object  of  the  improvement  was  to  render  rafting  of  logs  possible 
at  a  less  stage  of  water  than  was  required  when  the  river  was  in  its 
natural  state. 

A  railroad  has  now  been  completed  along  the  river  bank  extending 
up  to  the  timber  country,  and  but  few  logs  were  floated  down  last  year. 
This  being  the  case,  it  does  not  seem  advisable  that  any  additional  work, 
beyond  that  which  can  be  done  with  the  present  balance,  should  be  done 
towards  improving  the  river,  more  especially  as  the  improvement,  when 
completed,  would  only  afford  opportunities  for  rafting  during  a  few 
months  of  each  year.    No  additional  appropriation  is  recommended. 

Money  statement. 

July  1, 1890,  balance  unexpended $44.40 

Amount  appropriated  by  act  approved  September  19,  1890 1, 000. 00 

1,044.40 
June  30, 1891,  amount  unexpended  during  fiscal  year 17. 00 

July  1, 1891,  balance  unexpended 1,027.40 


J  J  13. 


PRELIMINARY  EXAMINATION  OF  BIO  BARREN  RIVER,  KENTUCKY, 
ABOVE  BOWLING  GREEN,  WITH  A  VIEW  OF  EXTENDING  SLACK- 
WATER  NAVIGATION  BY  ADDITIONAL  LOCKS  AND  DAMS. 

[Printed  in  House  Ex.  Boo.  No.  15,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  ft,  December  1, 1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  November  11, 1890,  from  Msy.  D.  W.  Lockwood,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  Big  Barren 
Biver,  Kentucky,  above  Bowling  Green,  with  a  view  of  extending 
slackwater  navigation  by  additional  locks  and  dams,  made  to  comply 
with  provisions  of  the  river  and  harbor  act  approved  September  19, 
1890, 
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Major  Lockwood  reports  that  Big  Barren  River  is  not  worthy  of  im- 
provement by  additional  locks  and  dams  above  Bowling  Green.    This 
opinion  is  concurred  in  by  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division 
Engineer,  Northwest  Division,  and  by  this  office. 
Very  respectfully,  jour  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

Hon.  Redfield  Proctor, 

Secretary  of  War. 


REPORT  OF  MAJOR  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  November  11, 1890. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  a  preliminary 
examination  of  "Big  Barren  River,  Kentucky,  above  Bowling  Green, 
with  a  view  of  extending  slack- water  navigation  by  additional  locks 
and  dams." 

The  Big  Barren  is  a  tributary  of  Green  River,  Kentucky,  and  enters 
it  at  a  point  145£  miles  above  its  mouth  in  the  Ohio.  The  pool  formed 
by  the  dam  at  Lock  No.  4  on  Green  River  carries  slack- water  naviga- 
tion up  the  Big  Barren  to  Greencastle,  a  distance  of  about  15  miles, 
and  here  are  situated  Lock  and  Dam  ISo.  1,  extending  slack- water  navi- 
gation to  a  point  4  miles  above  Bowling  Green  Landing. 

In  1880.  Lieutenant-Colonel  Merrill  reported  on  the  location  of  two 
locks  and  dams  for  this  river  to  extend  slack- water  navigation  above 
Bowling  Green.  The  assistant  engineer  who  made  the  survey  did  not 
locate  the  first  lock  of  the  extension  at  the  present  head  of  pool  water, 
but  4£  miles  below,  or  one-half  mile  below  the  landing.*  The  second 
lock  of  the  extension,  or  No.  3,  of  the  system  was  located  above  Drake 
Creek  and  about  14  miles  above  the  Bowling  Green  landing. 

As  stated  in  the  report  of  First  Lieut.  William  L.  Sibert,  Corps  of 
Engineers,  herewith,  should  a  lock  and  dam  be  built  at  Underwood 
Ferry,  as  recommended  by  Assistant  Engineer  Fitzhugh,  who  made  the 
survey  for  Lieutenant-Colonel  Merrill  in  1879  (se#  Report  of  Chief  of 
Engineers,  XJ.  S.  Army,  1880,  pages  1802  to  1822?  inclusive),  10  miles  of 
the  resulting  pool  of  14  miles  would  be  used  up  in  carrying  slack-water 
navigation  to  another  point  in  Bowling  Green,  one-half  mile  from  the 
present  landing,  so  that  the  upper  lock  and  dam  would  be  only  about  4 
miles  above  Bowling  Green. 

The  stream  above  Bowling  Green  is  narrow  and  crooked,  and  the 
extent  of  country  that  would  be  reached  by  an  extension  of  the  pres- 
ent slack-water  system  is,  in  my  opinion,  too  limited  to  warrant  such 
an  expenditure  of  money  as  the  construction  of  two  additional  locks 
and  dams  would  necessitate.  Lieutenant  Sibert  states  that  the  exten- 
sion would  be  through  an  agricultural  country,  and  that  the  "  further 
improvement  would  not  open  up  sufficient  business  to  justify  a  steam- 
boat in  making  regular  trips  up  the  stream  from  Bowling  Green." 

In  view  of  all  the  circumstances,  and  giving  full  weight  to  every  con- 
sideration concerning  what  the  commerce  of  this  section  may  become 
in  the  future^  I  am  convinced  that  the  river  is  not  worthy  of  improve- 
ment by  additional  locks  and  dams  above  Bowling  Green. 
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The  report  of  First  Lieut.  William  L.  Sibert,  Corps  of  Engineers,  who 
made  the  examination,  is  respectfully  submitted  herewith. 
Very  respectfully,  your  obedient  servant, 

D.  W.  Lockwood, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  November  X2,  1890. 
Respectfully  forwarded. 
I  concur  in  the  opinion  expressed  by  Major  Lockwood. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 
Engineer,  Northwest  Division. 


REPORT  OF  LIEUTENANT  WILLIAM  L.  SIBERT,  CORP8  OF  ENGINEERS. 

United  States  Engineer  Office, 
Bowling  Green,,  Ky.,  November  9, 1890. 
Sir:  In  accordance  with  your  verbal  directions,  I  made  an  examination  of  Barren 
River,  Kentucky,  as  far  up  that  stream  as  the  point  selected  for  Lock  No.  3,  in  a  sur- 
vey made  in  1880,  under  the  direction  of  Maj.  (now  Lieut.  Col.)  William  E.  Merrill, 
Corps  of  Engineers,  U.  S.  Army.  The  sites  selected  for  locks  in  the  survey  referred 
to  above  seem  to  be  the  best  so  far  as  I  could  judge  from  a  mere  examination. 

A  lock  constructed  at  Underwood's  old  ferry,  about  one-half  mile  below  the  present 
boat  landing,  would  give  navigation  to  a  point  selected  for  Lock  No.  3,  just  above 
the  mouth  of  Drake  Creek,  a  distance  of  14  miles.  Commencing  at  the  present  boat 
landing  and  going  upstream  the  direction  of  the  river  is  northeast,  then  it  turns 
and  the  direction  is  southwest  coming  back  to  the  foot  of  State  street  in  Bowling 
Green,  one-half  mile  from  the  boat  landing,  while  it  is  10  miles  around.  So  10  miles 
of  the  14  in  the  first  pool  above  the  present  slack  water  would  simply  give  naviga- 
tion around  this  bend  to  another  street  in  Bowling  Green.  The  Barren  River  is  a 
small,  crooked  stream,  running  through  an  agricultural  country  only,  and  its  fur- 
ther improvement  would  not,  in  my  opinion,  open  up  sufficient  business  to  justify  a 
steamboat  in  making  regular  trips  up  the  stream  from  Bowling  Green,  and  as  a  con- 
sequence the  river  is  unworthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
First  Lieut,  of  Engineers. 
Maj.  D.  W.  Lockwood, 

Corps  of  Engineers. 


J  J  14. 


PRELIMINARY  EXAMINATION  OF  RUSSEL  FORK  OF  THE  BIG  SAFDY 
RIVER,  KENTUCKY,  WITH  THE  VIEW  OF  REMOVING  OBSTRUCTIONS 
FROM  THE  SAME. 

[Printed  in  House  Ex.  Doe.  No.  29,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  1, 1890. 

Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  October  30, 1890,  from  Maj.  D.  W.  Lockwood,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  Eussel  Fork 


Digitized  by  LjOOQiC 


APPENDIX   J  J — REPORT   OF   MAJOR  LOCKWOOD.  2477 

of  the  Big  Sandy  River,  Kentucky,  with  the  view  of  removing  obstruc- 
tions from  the  same,  made  to  comply  with  provisions  of  the  river  and 
harbor  a<;t  approved  September  19, 1890. 

Major  Lockwood  reports  that  he  does  not  consider  this  river  worthy 
of  improvement,  and  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engi- 
neer, Northwest  Division,  is  of  the  same  opinion.  I  concur  in  the  views 
of  these  officers. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers* 
Hon.  Kedfield  Proctor, 

Secretary  of  War. 


report  op  major  d.  w.  lockwood,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  October  30, 1890. 

Sir  :  I  have  the  honor  to  submit  the  following  report  upon  the  exam- 
ination of  Eussel  Fork  of  the  Big  Sandy  River,  Kentucky: 

Eussel  Fork  is  in  reality  a  branch  of  the  Levisa  Fork  of  the  Big 
Sandy  Eiver,  emptying  into  the  Levisa  Fork  at  a  point  99  miles  from 
Louisa. 

The  stream  is  to  all  intents  and  purposes  a  mountain  torrent,  and  at 
the  Breaks,  about  12  miles  above  its  mouth,  the  fall  is  so  rapid  that  the 
running  of  loose  logs  at  any  stage  of  water  is  unprofitable.  The  12 
miles  below  the  Breaks  might  be  improved  somewhat  by  the  removal 
of  bowlders,  etc.,  which  would  make  it  possible  to  raft  or  float  logs  at  a 
lower  stage  than  is  now  practicable,  but  the  benefits  to  be  derived  from 
this,  in  my  opinion,  are  not  at  all  commensurate  with  the  outlay  required. 
As  stated  in  the  report  of  Mr.  Thomas,  appended  hereto,  even  push- 
boat  navigation  can  not  be  secured,  owing  to  the  steep  slope. 

Were  it  possible  to  float  logs  through  the  Breaks,  thus  making  the 
lower  part  of  the  stream  an  outlet  for  the  large  timber  tracts  that 
border  the  upper  river  and  its  branches,  the  improvement  would  be  a 
proper  one  to  make,  but  to  improve  about  12  miles  of  the  stream  for  the 
purpose  of  merely  facilitating  the  marketing  of  the  timber  along  that 
portion  of  the  stream  does  not  seem  to  be  of  sufficient  importance  to 
justify  me  in  recommending  an  appropriation  by  the  United  States. 

I  do  not  consider  the  stream  to  be  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

D.  W.  Lockwood, 
Major  of  Engineer*. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division,) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich.,  October  31, 1890. 
Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
Upon  the  within  statement  of  the  present  condition  of  Russel  Fork 
of  the  Big  Sandy  River,  Kentucky,  1  reach  the  same  conclusion  as  the 
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district  engineer,  and  concur  with  him  in  the  opinion  that  the  river  is 
not  worthy  of  improvement  by  the  General  Government. 

O.  M.  foE, 
Colonel,  Corps  of  Engineers, 
Division,  Engineer  Northwest  Division. 


BEPOBT  OF  MB.  B.  V.  THOMAfl,  ASSISTANT  ENGINEER. 

Louisa,  Ky.,  October  25, 1890. 

Ma  job:  I  herewith  submit  my  report  upon  the  examination  of  the  Russel  Fork  ol 
Big  Sandy  River,  the  most  important  tributary  of  the  Levisa  Fork.  It  takes  its  rise 
in  the  sandy  ridge  which  divides  the  Big  Sandy  and  Clinch  River  waters,  flowing 
northwesterly  through  the  " Breaks  of  the  Cumberland,"  so  called,  though,  in  fact, 
the  Pine  Mountain,  to  its  junction  with  the  Levisa  Fork  at  a  point  99  miles  from  its 
mouth  at  Louisa,  and  124.87  miles  from  the  mouth  of  Biff  Sandy  at  Catletteburg. 
The  valley  through  which  the  Russel  Fork  passes  is  crooked,  narrow,  and  rough,  bat 
quite  fertile.  Its  lone;  and  sinuous  tributaries  divide  the  surrounding  country  into 
high,  rocky  ridges,  which  have  veins  of  coking  coal  showing  a  thickness  at  the  out- 
crop of  from  7  to  9  feet.  It  drains  an  area  of  6w  square  miles,  but  there  is  no  way  to 
determine  its  average  discharge,  as  there  is  no  record,  so  far  as  I  know,  of  its  rainfall 

The  mouth  of  Russel  Fork  is  ihe  head  of  steamboat  navigation,  and  it  is  only  dur- 
ing a  freshet  that  they  are  enabled  to  get  so  far  up,  generally  stopping  at  Pikeville, 
13  miles  below,  and  transferring  their  freight  to  pushboats  and  wagons.  Push  boats 
have  run  to  the  mouth  of  Elkhorn,  12  miles  up  the  Russel  Fork,  but  the  river  is  too 
rapid  for  successful  navigation  even  in  this  small  way,  and  for  many  years  the  freight- 
ing has  been  done  with  wagons.  Above  Elkhorn  the  "breaks"  destroy  the  river  for 
aoy  purpose,  the  running  of  loose  logs  even  having  been  a  failure,  owing  to  the 
rough  bed  and  rapid  current.  The  12  miles  of  river  below  Elkhorn  could  be  profita- 
bly improved  by  removing  the  large  bowlders  so  that  timber  could  be  safely  trans- 
ported. It  is  estimated  that  $250  per  mile,  or  $3,000,  would  make  the  desired  im- 
provement. It  is  not  deemed  advisable  to  make  the  improvement  for  pushboat 
navigation,  as  it  is  not  believed  that  it  can  be  done  with  safety,  owing  to  the  velocity 
of  the  current  at  the  stage  of  water  necessary  for  boats.  Stall,  with  the  removal  of 
the  bowlders  from  the  bends,  the  chutes  would  naturally  be  more  regular,  and  it  is 
possible  that  pushboat  navigation  could  be  carried  on  with  profit  and  safety.  I 
would,  therefore,  consider  that  part  of  Russel  Fork  lying;  below  Elkhorn  Creek 
worthy  of  improvement,  and  recommend  that  $3,000  be  appropriated  for  that  purpose. 

Respectfully  submitted. 

B.  F.  Thomas, 

Aetittant  Engineer. 

Maj.  W.  D.  Lock  wood, 

Corps  of  Engineers,  U.  8.  A*  • 


J  J  15. 


PRELIMINARY  EXAMINATION  OF  GREEN  RIVER,  KENTUCKY,  ABOVE  THE 
MOUTH  OF  BIG  BARREN  RIVER,  WITH  A  VIEW  OF  EXTENDING  SLACK- 
WATER  NAVIGATION  ON  GREEN  RIVER. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  March  28, 1891. 

General  :  Under  date  of  September  20,  1890,  I  was  charged  with 

the  preliminary  examination  of  Green  Biver,  Kentucky,  above  the  mouth 

of  the  Big  Barren,  provision  for  this  having  been  made  in  the  river  and 

harbor  act  of  September  19, 1890.    The  wording  of  the  act  is  as  follows: 

Green  River,  Kentucky,  above  the  mouth  of  Big  Barren  River,  completing  survey 
with  a  view  of  extending  slack-water  navigation  on  Green  River. 

I  have  the  honor  to  submit  the  following  report  with  reference  to  the 
general  subject: 
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Since  the  receipt  of  the  letter  above  alluded  to,  the  Green  Kiver  has 
most  of  the  time  been  at  too  high  a  stage  to  permit  of  a  proper  exami- 
nation being  made,  and  at  the  present  time  this  high  stage  continues 
with  no  prospect  of  an  immediate  change  for  the  better. 

In  the  fall  and  winter  of  1879,  a  survey  of  Green  Eiver  was  made 
under  the  direction  of  Maj.  William  E.  Merrill,  Corps  of  Engineers,  the 
work  commencing  at  the  mouth  of  Big  Barren  and  extending  upstream 
79 £  miles.  Locations  for  8  additional  loc£s  and  dams  above  the  present 
upper  lock  Ko.  4,  were  made  on  Green  River,  and  maps  submitted,  giv- 
ing the  general  character  of  the  stream,  besides  detail  maps  of  localities 
selected  as  lock  sites. 

The  survey  was  quite  complete,  the  stream  being  meandered  above 
Honaker's  Ferry,  near  the  head  of  the  present  pool  No.  4,  and  a  line  of 
levels  run  from  pool  water  at  the  upper  end  of  the  pool  to  the  upper 
limit  of  tfre  survey. 

It  has  occurred  to  me  that  as  a  survey  has  already  been  made  in  such 
detail  it  may  not  be  necessary  to  make  an  additional  one,  except  of 
special  localities  covering  proposed  sites  for  locks. 

At  the  time  Mbjot  Merrill's  survey  was  made  the  slack- water  system 
composed  of  the  four  locks  and  dams  on  the  Green  River  and  the  one 
lock  and  dam  on  the  Big  Barren  River,  had  been  leased  by  the  State  of 
Kentucky  to  the  Green  and  Barren  River  Navigation  Company,  and 
excessive  tolls  amounting  to  as  much  as  $1.20  per  registered  ton,  be- 
tween the  Ohio  River  and  Bowling  Green,  or  $2.40  for  the  round  trip, 
were  charged. 

No  boats  but  those  owned  and  controlled  by  the  Navigation  Company 
could  hope  to  succeed  in  Green  River,  and  Major  Merrill  in  his  report 
of  the  survey  states  as  follows : 

Bat  inasmuch  as  the  Green  River  is  de  facto  a  river  that  is  closed  to  general  com- 
merce, I  certainly  think  that  it  has  no  claims  upon  the  general  Government  for  an 
appropriation. 

As  the  United  States  now  has  possession  of  the  locks  and  dams,  the 
objection  to  further  improvement  of  Green  River,  advanced  by  Major 
Merrill,  will  no  longer  apply. 

While  the  Green  River  country  above  the  Big  Barren  is  rich  in  coal 
and  iron,  and  will  furnish  large  amounts  of  valuable  timber  for  years  to 
come,  the  extension  of  slackwater  to  the  limit  of  the  survey  is  not 
deemed  advisable  at  the  present  time.  The  pool  of  dam  No.  4  extends 
up  Green  River  20  miles  above  the  mouth  of  the  Big  Barren.  Pool  No. 
5,  the  lift  of  the  lock  being  13.5  feet,  would  extend  upstream  16.45  miles, 
and  lock  and  dam  No.  G,  the  lift  being  the  same  as  for  No.  5,  would  still 
further  extend  slack  water  a  distance  of  11.03  miles,  or  to  a  point  a 
short  distance  above  Mammoth  Cave.  Two  locks  and  da&s  would  there- 
fore extend  slackwater  navigation  to  a  point  on  Green  River  47£  miles 
above  the  mouth  of  the  Big  Barren,  and  open  up  the  extensive  mineral 
deposits  of  the  Bear  Creek  and  Nolin  River  districts.  Above  Mammoth 
Cave  the  slope  of  the  river  increases  and  the  pools  would  be  much 
shorter  than  below,  thus  increasing  the  cost  of  the  improvement  per 
mile  very  materially.  In  my  opinion  the  river  is  worthy  of  improvement 
to  Mammoth  Cave,  and  this  would  require  the  construction  of  two  ad- 
ditional locks  and  dams.  The  following  extracts  from  the  report  of 
Prof.  N.  S.  Shaler,  on  the  Bear  Creek  and  Noliu  River  mineral  districts 
are  made  to  show  the  importance  of  the  region  that  would  be  opened  up 
by  the  extension  of  slackwater  navigation  as  recommended. 

The  task  of  the  western  party  of  the  survey  for  this  year  has  been  to  determine 
the  character  of  the  deposits  of  coal  and  iron,  in  the  easternmost  part  of  the  Green 
Eiver  coal  field. 
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80  far  oar  efforts  have  been  richly  rewarded.  In  the  section  where  our  work  has 
hitherto  lain,  in  the  territory  between  Bear  Creek  and  Nolin  River,  and  for  a  certain 
distance  to  the  east  and  west  of  those  streams,  we  have  determined  the  position  and 
character  of  sources  of  supply  for  furnaces  and  coal  mines  unexcelled  by  any  in  the 
State.  At  least  two  veins  of  workable  coal,  of  good  quality  for  steam  purposes  and 
sufficient  thickness  for  profitable  working,  have  been  satisfactorily  determined . 

One  of  these  veins  is  4  feet  in  thickness;  seems  to  carry  its  thickness  well;  is  ad- 
mirably disposed  for  drainage,  and  could  be  mined  as  cheap  as  any  coal  in  Kentucky. 
Analysis  seems  to  show  that  it  will  answer  well  for  making  coke  suitable  for  iron 
smelting. 

The  point  of  most  interest,  however,  is  the  rich  and  extensive  series  of  ore  beds 
which  have  rewarded  our  search.  Not  less  than  five  different  beds  appear  at  various 
points  in  the  heights  of  the  hills.  Of  these  one,  a  bed  of  3  to  5  feet  or  more  in 
thickness,  of  oolitic  ore,  contains  about  37  per  cent,  of  iron,  in  a  very  favorable  com- 
bination for  making  metal  of  good  quality.  This  bed  has  already  been  traced  over 
an  area  of  about  20  square  miles,  and  will  in  itself  famish  ore  for  fifty  furnaces  for 
centuries  to  come.  Two  other  ores  promise  good  results,  though,  owing  to  the 
densely  wooded  condition  of  the  country,  we  have  not  been  able  to  trace  them  out 
the  whole  area  as  well  as  the  overlying  oolitic  ore. 

The  timber  in  this  section  is  of  excellent  quality  for  the  uses  of  the  miner  and 
iron-worker.  There  is  an  abundance  of  wood  suitable  for  charcoal  and  for  the  sup- 
ports of  mines,  etc.  Limestone,  of  excellent  quality  for  furnace  use,  is  found  at  the 
base  of  the  hills,  and  stone  suitable  for  the  masonry  of  furnaces  can  be  had  at  every 
point. 

I  am  thoroughly  satisfied  that  this  region  is  full  of  promise  and  that  it  only  wants 
capital  and  energy  to  give  it  development.  With  the  revival  of  the  iron  industry 
from  the  late  panic,  a  restoration  which  seems  just  at  hand,  I  am  confident  that  this 
region  will  come  to  the  knowledge  of  the  world. 

THE  NOLIN  RIVER  DISTRICT. 

In  Edmondson  and  Grayson  counties,  north  of  Green  River,  between  Nolin  River 
and  Bear  Creek,  is  an  area  of  considerable  size,  called  the  Nolin  River  District.  The 
ores  of  this  district  are  stratified  carbonates  and  limonites,  found  near  the  base  of 
the  coal  measures.  The  ore" of  most  value  occurs  above  the  conglomerate.  It  is  about 
4  feet  thick;  and,  so  far  as  present  developments  indicate,  underlies  an  area  of  large 
extent.  It  is  almost  wholly  undeveloped.  A  number  of  years  since  a  small  charcoal 
furnace  was  established  on  the  Nolin  River,  but  it  was  so  far  from  market,  and 
transportation  of  the  iron  was  so  expensive,  tnat  the  enterprise  soon  failed.  It  ran 
long  enough,  however,  to  establish  the  fact  that  an  excellent  iron  could  be  made 
from  these  ores. 

In  addition  to  the  great  amount  of  timber  available  for  charcoal  stone  coal  occurs 
in  the  same  region.  This  coal  is  lowest  of  the  series  and  is  of  most  excellent  quality, 
analysis  showing  it  to  be  far  superior  to  the  higher  coals  of  western  Kentucky,  which 
are  the  ones  most  generally  mined.  The  region  is  now  more  accessible  than  formerly, 
as  it  lies  within  15  miles  of  the  Louisville,  Paducah  and  Southwestern  Railroad,  but 
the  lack  of  transportation  facilities  directly  to  it  has  prevented  its  development. 

The  aggregate  amount  of  ore,  coal,  and  timber  suitable  for  charcoal  in  this  region 
is  immense  and  offers  great  opportunities  for  development.  It  is  one  of  the  most 
richly  endowed  undeveloped  iron  regions  of  the  State. 

A  tracing*  is  forwarded  in  a  separate  package  of  the  Green  Bivcr 
from  the  mouth  of  Big  Barren  to  a  short  distance  above  Mammoth  Cave 
and  of  the  Big  Barren  to  Lock  No.  1.  Profiles  showing  the  pools,  etc., 
with  titie  proposed  lift  of  locks  as  planned  are  also  given.  For  a  state- 
ment of  the  commerce  of  the  Green  and  Barren  rivers  Iyrould  respect- 
fully refer  to  my  annual  report  for  1890. 

Very  respectfully,  your  obedient  servant, 

D.  W.  Lockwood, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

*  Not  printed. 
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[First  indorsement.] 

U.  S.  Engineer  Office, 

Detroit,  Mich.,  March  30,  1891. 

Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  conclusions  reached  by  Major  Lock  wood  in  this  report. 

O.  M.  Poe, 
Colanel,  Corps  of  Engineers,  etc^ 
Division  Engineer,  Northwest  Division. 


supplementary  report. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  August  11}  1891. 
General:  Under. date  of  March  28, 1891, 1  had  the  honor  to  submit 
a  re]M>rt  on  the  examination  of  Green  River  above  the  mouth  bf  the 
Big  Barren,  in  which  I  stated  that — 

In  my  opinion  the  river  is  worthy  of  improvement  to  Mammoth  Cave,  and  this 
would  require  the  construction  of  two,  additional  locks  and  dams. 

Department  letter  of  April  2,.  1891,  acknowledging  the  receipt  of  the 
above  report,  contained  the  following: 

As  the  stream  is  considered  worthy  of  improvement  by  yourself  and  the  division 
engineer,  and  no  further  survey  is  deemed  necessary,  it  is  requested  that  you  sub- 
mil,  at  as  early  a  day  as  practicable,  a  final  report,  with  project  for  improvement 
and  estimate  of  cost. 

The  following  is  submitted  in  compliance  with  the  above: 
The  original  survey  for  the  location  of  Lock  No.  5,  the  first  one  above 
the  mouth  of  the  Big  Barren,  made  by  Mr.  Alonzo  Livermore,  State 
Engineer  of  Kentucky,  in  charge  of  the  slack- water  improvement  of  the 
Green  and  Barren  rivers,  located  the  site  at  Floyd  Landing,  20A  miles 
above  Lock  No.  4,  and  this  same  site  was  selected  by  Mr.  R.  H.  Fitz- 
hugh,  in  1879.  The  latter  selected  as  an  alternate  location  a  point  just 
below  the  mouth  of  Bear  Creek. 

In  like  manner  Mr.  Fitzhugh  selected  a  site  for  Lock  No.  6,  about  2£ 
to  3  miles  above  the  mouth  of  Nolin  Biver,  and  an  alternate  location 
was  made  ju&t  below  the  mouth  of  that  stream.  As  the  mineral  de- 
posits in  the  Bear  Creek  and  Nolin  River  districts  are  among  the  most 
important  in  this  part  of  Kentucky  it  would  seem  to  be  advisable  to 
furnish  as  much  water  to  these  streams  as  possible  from  the  dams  on 
the  main  river,  especially  as  by  so  doing  the  slackwatering  of  the  main 
river  would  be  in  no  wise  impaired  or  interfered  with.  The  combined 
lift  of  the  two  locks  to  carry  slack  water  to  Mammoth  Cave  is  27  feet; 
this  by  Mr.  Fitzhugh's  first  scheme  was  to  be  divided  equally  between 
the  two  locks,  giving  them  each  a  lift  of  13.5  feet.  This  is  not  essential, 
as,  if  necessary,  the  lock  could  be  given  a  lift  of  16  or  17  feet  and  the 
site  changed  to"  just  below  the  mouth  of  Nolin  River,  while  the  site  of 
No.  5  could  be  changed  to  below  the  month  of  Bear  Creek,  and  in  this 
way  both  of  the  small  streams  be  largely  benefited.  Mr.  Fitzhugh 
seems  to  have  been  influenced  in  selecting  the  sites  he  did  by  the  phys- 
ical conditions  of  the  localities,  but  from  his  report  I  conclude  that  he 
had  no  means  of  boring  more  than  10  feet  below  the  bottom  for  rock, 
and  where  he  did  not  find  rock  he  reports  a  compact  gravel  which  would 
answer  very  well  for  a  foundation  for  both  lock  and  dam.  Before 
bng  91 156 
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adopting  the  exact  sites  more  careful  special  examinations  should  be 
made,  with  borings,  to  determine  the  actual  conditions.  The  cost  of 
the  two  locks  will  be  about  the  same,  whether  of  equal  or  unequal  lift 
where  the  difference  is  so  small,  and  the  estimate  is  therefore  made  on 
the  basis  of  one  lock  of  13.5  feet  lift. 

The  commerce  of  the  upper  river  will  not  require  larger  locks  than 
on  the  lower  river,  and  besides  the  width  of  the  stream  is  such  that 
there  is  not  room  enough  for  wider  locks  and  still  leave  sufficient  spill 
for  the  dams.  The  locks  projected  are,  therefore,  of  the  same  size,  as 
regards  length  and  width,  as  the  locks  already  built  on  Green  River, 
to  wit,  161  feet  long  between -hollow  quoins  and  36  feet  width  of  chamber, 
with  4  feet  on  the  lower  mitersill. 

The  following  is  the  estimate  of  cost  of  lock  and  dam,  etc.,  complete: 

Masonry  in  place,  cement,  and  labor  included : 

Dressed  face  stone,  1,362  cubic  yards,  at  $16.55 $22, 541. 10 

Quarry  face  stone,  1,718  cubic  yards,  at  $13.75 23, 622. 50 

Backing  stone,  4,291  cubic  yards,  at  $8.70 37,331.70 

Coping  stone,  250  cubic  yards,  at  $20.75 .' 5, 187. 50 

Special  stone,  96  cubic  yards,  at  $18.65 1, 790. 40 

Cost  of  masonry 90,473.20 

Two  upper  and  2  lower  gates 4, 000. 00 

Cofferdam  and  excavation 6, 000. 00 

Dam  complete 40,000.00 

Abutment 5, 000. 00 

Guide  walls 10,000.00 

Two  lock-houses,  at  $1,600  each 3,200.00 

Engineering  and  contingencies  _ 12, 000. 00 

Total 170,673.20 

Lock  No.  6,  if  located  below  the  month  of  NQlin  River,  would,  accord- 
ing to  Mr.  Fitzhugh's  report,  be  on  rock.  It  is  thought  that  the  founda- 
tions for  the  two  locks  will  not  cost  more  than  an  average  of  $10,000  each, 
even  if  No.  5  is  established  on  gravel,  so  that  the  estimated  cost  of  each 
lock  complete  would  be  $180,673.20,  and  the  cost  therefore  of  construct- 
ing the  two  locks  to  carry  slackwater  navigation  to  Mammoth  Cave 
would  be  $361,346.40. 

Very  respectfully,  your  obedient  servant, 

D.  W.  Lookwood, 
•    Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  u.  8.  A. 

(Through  Col.  O.  M.  Foe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

TJ.  S.  Engineer  Office, 
Detroit,  Mich.,  August  12, 1891. 
Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers,  ap- 
proved. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers,  etc., 
Division  Engineer,  Northwest  Division. 
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APPENDIX  K  K. 


IMPROVEMENT  OF  HARBORS  ON  LAKE  SUPERIOR. 


REPORT  OF  CAPTAIN  W.  L.  FI8K,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  at  Grand  Marais,  Minnesota. 
2;  Harbor  at  Agate  Bay,  Minnesota. 

3.  Harbor  at  Duluth,  Minnesota. 

4.  Harbor    at     Superior    Bay    and  St. 

Louis  Bay,  Wisconsin. 

5.  Minnesota  Point  at  Superior,  Wisoon- 


6.  Harbor  at  Ashland,  Wisconsin. 

7.  Havbor  at  Ontonagon,  Michigan. 

8.  Eagle  Harbor,  Michigan. 

9.  Harbor  at  Marquette,  Michigan. 

10.  Harbor  of  refuge  at  Grand  Marais, 
Michigan. 


EXAMINATION. 

11.  Allonez  [Allouez]  Bay  at  the  west  end  of  Lake  Superior,  also  the  Nemadji  River 
for  a  distance  of  4Tmiles  above  its  mouth,  with  a  view  of  determining  the  best 
method  of  improving  and  making  them  available  as  a  portion  of  the  harbor 
system  of  the  city  of  Superior,  Wisconsin. 

HARBOR  LINES. 


12.,  Establishment  of  harbor  lines  at 
Duluth,  MinneHota,  Bay  of  St. 
Louis,  Superior  Bay,  and  the  adja- 
cent waters,  Minnesota  and  Wis- 
consin. 


13.  Establishment  of  harbor  lines  in  Port- 

age Lake,  Michigan. 

14.  Resurvey  and  relocation  of  harbor 

line  in  Portage  Lake,  Houghton 
County,  Michigan. 


United  States  Engineer  Office, 

Duluth,  Minn.,  July  8, 1891. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  and  harbor  improvement  at  present  in  my  charge 
for  the  fiscal  year  ending  June  30, 1891. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Fisk, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Ghiqf  of  Engineers,  U.  8.  A. 

2483 
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K  Ki. 
IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

On  the  north  shore  of  Lake  Superior  there  are  very  few  localities 
where  safe  anchorage  for  vessels  can  be  found;  and  Grand  Marais  offers 
the  only  harbor  of  refuge  during  storms  between  Agate  Bay  and  Pigeon 
Eiver,  the  international  boundary,  a  distance  of  120  miles.  It  is  not 
yet  a  shipping  port  of  much  importance,  but  it  is  so  near  the  rich  iron 
ore  deposits  of  the  Vermillion  Eange  that  it  is  probable  a  railroad  will 
soon  be  built  to  connect  it  with  them. 

At  present  the  anchorage  area  of  16  feet  depth  is  a  little  over  15 
acres  in  extent,  and  the  dredging  to  be  done  under  the  contract  now  in 
force  will  increase  it  to  about  22  acres.  It  is  compact  in  sh  ape  and  fairly 
well  protected,  but  this  space  is  not  of  sufficient  size  to  permit  more 
than  one  or  two  vessels  to  maneuver  with  safety.  The  harbor  is  so 
small  its  entire  area,  61  acres,  should  be  utilized.  To  do  this  in  the 
best  manner  would  require  500  feet  extension  of  the  breakwater  and  addi- 
tional dredging  to  the  amount  of  about  450,000  cubic  yards.  The  ex- 
tension of  the  breakwater  would  cost  about  $100  per  foot,  or  $50,000; 
the  additional  dredging,  at  the  present  contract  price  of  20  cents  per 
yard?  would  cost  about  $1)0,000  more,  which  with  10  per  cent,  for  contin- 
gencies would  make  a  total  of  $154,000  to  complete  this  excellent  har- 
bor. The  original  estimate  of  the  cost  of  improving  this  harbor  was 
$139,669.40  but  contemplated  protecting  and  dredging  only  a  part 
of  it 

Small  repairs  have  been  made  to  the  breakwater,  which  is  in  good 
condition,  except  that  a  small  amount  of  stone  has  been  displaced  from 
the  outer  pockets  of  the  cribs,  and  this  will  be  replaced  at  once. 

Work  under  the  existing  contract  (see  abstract  of  bids  following)  be- 
gan on  the  6th  of  June,  and  to  end  of  the  month  29,929.1  cubic  yards 
had  been  dredged. 

This  work  is  in  the  collection  district  of  Duluth,  Minn.  Duluth,  Minn.,  is  the 
nearest  port  of  entry.  The  nearest  light-house  is  situated  on  the  breakwater  at 
Grand  Marais. 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING    HARBOR    AT    GRAND    MARAIS,   MIN- 
NESOTA. 


By  act  of  Congrei 

Approved  March  1, 1879 $10,000 

Approved  June  14.  1880 10,000 

Approved  March  3,  1881 20,000 

.  Passed  August  2, 1882 20.000 

Approved  July  5,  1884  10,000 

Approved  August  5,  1886 10,000 

Passed  August  11, 1888 15,000 

Approved  September  19, 1890 22,350 

Total 117,850 

EXPENDITURES. 

Amouti t  expended  under  approved  project  to  June  30,  1801 $94, 461. 15 

Balance  available  July  1,1891 2,732.85 

ESTIMATES. 

Original  (estimated)  amount  required  to  complete  the  improvement $139,669.40 

Amount  that  can  be  prolitajjly  expended 100, 000. 00 
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Money  statement, 

July  1, 1890,  balance  unexpended $1, 324. 51 

Amount  appropriated  by  act  approved  September  19,  1X90 22, 350. 00 

23,674.51 
June  30,  1891,  amount  expended  during  fiscal  year 785. 66 

July  1,  1891,  balance  unexpended 22,888.85 

July  1,  1891,  outstanding  liabilities $5,985.82 

July  1, 1891,  amount  covered  by  uncompleted  contracts 14, 170. 18 

20,156.00 

July  1, 1891,  balance  available -    2, 732. 85 

{Amount  (estimated)  required  for  completion  of  existing  project 22, 319. 40 
A  mount  that  can  be  prontabl  y  expended  in  fiscal  year  ending  J  une  30, 1893  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  far  dredging  at  Grand  Marais,  Minn*,  opened  at  Dnhith, 

Minn.,  December  6\  1890. 


No. 


Name  and  address  of  bidder. 


Price 

per 

cubic 

yard. 


Williams,  Daugherty  &  Up] 
Charles  Barker,  Daluth,  Mi 


>ham,  Daluth,  Minn  . 
'inn 


Genu. 
20 


Contract  was  awarded  to  Williams,  Daugherty  &  Upham  with  the  approval  of 
the  Chief  of  Engineers. 
Contract  dated  December  15,  1890;  work  to  be  completed  by  September  15, 1891. 


COMMERCIAL  STATISTICS,   GRAND  MARAIS,   MINNESOTA. 

Arrivals  and  clearances  of  vessels  for  1890. 


Designation. 


Arrivals.      Clearances. 


Total. 


Coastwise. 
Foreign  ... 


268 
0  I 


530 
0 


Have  been  unable  to  obtain  the  tonnage  of  these  vessels.    So  far  as  known  there 
have  been  no  new  lines  of  transportation  established. 

Freight  received  and  shipped,  1890. 
Receipts :  Tons. 

General  merchandise .• 120 

Lumber ." 150 

Total 270 

Shipments  : 

General  merchandise 5 
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Freight  received  and  shipped  far  10  years. 


Tear. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1881 

264 

*30  2fl» 

1886 

475 
312 
460 
262 
275 

$48,519 
29,059 

1882 

224     '>'v  SOI 

1  1887 

1883 

239 
270 
390 

27,595 
30,198 
41,484 

1  1888  

44,871 
29,349 
82,035 

1884 

j  1889     ;.... 

1885 

1  1890     ..  . 

1 

Arrivals  and  clearances  of  vessels  for  10  years.. 


Year. 

Arrivals. 

Clearances. 

Tear. 

Arrivals. 

Clearances. 

1881 t. 

108 
134 
181 
152 
188 

108 
134 
181 
158 
190 

1686.  ?. 

210 
164 
190 
168 
268 

210 

1882 

1887  .r. 

164 

1883 

1888 

190 

1884 

1889 

168 

1885 

1  1890  

268 

1 

KK2. 
IMPROVEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

Agate  Bay  is  a  small  indentation  of  the  north  shore  of  LakevSuperior, 
-  and  though  it  has  ample  depth  of  water  it  is  not  protected  from  the 
southwest  or  from  the  reverse  swells  of  the  more  dangerous  storms  of 
the  northeast,  but  the  little  security  it  afforded  was  sufficient  to  warrant 
the  construction  of  extensive  ore  docks  and  docks  for  the  handling  of 
merchandise.  The  commerce  soon  grew  out  of  all  proportion  to  the 
size  of  the  harbor,  and  for  the  security  of  this  commerce  it  was  neces- 
sary to  supplement  the  natural  protection  by  artificial  means.  Two 
piers  projecting  from  either  shore  were  therefore  proposed,  and  work 
upon  the  eastern  pier  was  commenced  in  1887.  This  pier  is  now  560 
feet  in  length  and  the  contract  now  in  progress  will  add  200  feet  to  it, 
leaving  only  250  feet  more  to  be  built  to  complete  it. 

There  is  not  yet  perfect  security  from  southwest  storms  for  vessels 
lying  at  the  merchandise  dock,  but  it  is  not  longer  necessary  to  leave 
the  harbor  and  seek  security  elsewhere.  The  favorable  results  already 
obtained  with  the  portion  of  the  breakwater  now  built  are  much  greater 
than  anticipated,  and  emphasize  the  advisability  of  speedily  completing 
the  remainder  or  the  projected  piers. 

The  Duluth  and  Iron  Bange  Railroad. contemplate  putting  in  other 
large  ore  docks  to  the  westward  of  those  now  built,  in  which  case,  in  my 
opinion,  the  next  work  should  be  done  on  the  west  pier,  and  in  order 
to  give  good  shelter  the  entire  900  feet  of  it  should  be  completed;  this 
would  cost  about  $135,000,  and  this  amount  could  be  profitably  expended 
during  the  year. 

The  Iron  Range  is  the  only  railroad  using  this  harbor  as  a  shipping  ■ 
point,  and  the  business  of  the  place  is  mainly  subsidiary  to  the  iron  ore 
interests  of  the  Vermillion  Range.    Of  iron  ore  alone  there  were  shipped 
from  this  port  during  the  season  of  1890,  984,215  gross  tons. 

Agate  Bay  (known  locally  as  Two  Harbors)  is  in  the  collection  district  of  Duluth. 
Minn.,  which  is  also  the  nearest  port  of  entry.  The  nearest  light-house  is  situated 
on  the  south  pier  Duluth  Canal,  Minnesota. 
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ABSTRACT  OP  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  AGATE  BAY,  MIN- 
NESOTA. 

By  act  of  Congress : 

Approved  August  5, 1886 $22,600.00 

Passed  August  11, 1888 15,000.00 

Approved  September  19, 1800 25,000.00 

Total 62,500.00 

EXPENDITURES. 

Amount  expended  under  approved  project  to  June  30, 1891 36, 255. 79 

Balance  available  July  19 1891 2,844.21 

ESTIMATES. 

Estimated  amount  required  to  complete  the  improvement 181, 708. 00 

Estimated  amount  required  annually  for  preserving  and  maintaining  when 

improvement  is  completed 2,000.00 

Money  statement. 

July  1, 1890,  balance  unexpended $1,980.21 

Amount  appropriated  by  act  approved  September  19, 1890 25, 000. 00 

26,980.21 

June  30, 1891,  amount  expended  during  fiscal  year 736.00 

July  1, 1891,  balance  unexpended 26,244.21 

July  1, 1891,  amount  covered  by  uncompleted  contracts 23, 400. 00 

July  1, 1891,  balance  available 2,844.21 

(Amount  (estimated)  required  for  completion  of  existing  project 181, 708. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  135, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposal*  received  for  constructing  BOO  linear  feet  of  breakwater  at  Agate  Bay, 
Minnesota,  opened  at  Duluth,  Minn.,  January  IS,  1891. 


No. 


Name  and  address  of  bidder. 


Morrison  St.  McGregor,  Duluth,  Minn  . . 

Porter,  Sang  &  Co.,  Duluth,  Minn 

Campbell  &  McDonald,  Duluth,  Minn. 
A.  K.  Truax  &  Co.,  Duluth,  Minn 


Prioebid  per  running 


For  cribs, 
including 

super- 
structure. 


$48.00 
61.40 
50.00 
64.90 


For  em- 
bankment. 


$100.00 
60.00 
67.00 
64.04 


Trial. 


$29,600 
24,280 
23,400 
26,968 


Contract  was  awarded  to  Campbell  &  McDonald  witb  the  approval  of  the  Chief 
of  Engineers. 
Contract  dated  February  7, 1891;  w"*k  to  be  finished  by  Novet»»h«r  1, 1891. 
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^ 
t.'OMMK.RdAK  STATISTICS,    TWO    HAItliOKS,    MINNKSOTA. 

Vessels  arriving  and  departing. 


Year. 

Vt'aaelft. 

*174 

•263 

465 

749 

1,255 

I    1,050 

KfttinmtCMi 
tonnage. 

1885 

295,800 

1886 

460,000 

1887 

407,500 

1888 

1,436,000 

1889 --- 

2,400,000 

1890— 

flteam 

968 

2,625,000 

Sail 

82 

•  In  addition  to  these  were  nnmeronn  north  shore  and  other  boats,  and  daily  boats  between  Dnlnth 
and  Two  Harboro,  not  included  in  this  statement. 

The  decrease  in  number  of  vessels  and  increase  in  tonnage  for  1890  is  explained  by 
the  increased  capacity  of  new  steamers,  rendering  a  less  number  necessary  to  trans- 
act the  business. 

The  Minnesota  Steamship  Company  pnt  four  new  steel  steamers  into  the  ore  trade 
last  year,  their  increased  capacity  tending  to  reduce  the  number  of  vessels  engaged 
while  the  tonnage  increased. 

Vessel  tannage  for  two  years. 

1890 2,025,000 

1889 , 2,400,000 

Increase 225,000 

Eeoeipis  and  shipments. 


1885. 

1886. 

1887. 

1888. 

1880. 

1890. 

Ore  shipped 

Ton*. 

225, 484 
10, 895 

Tout. 
304,396 
21,954 

Tons. 
394,252 
6,620 

Tons. 

509,964 

30,352 

Tons, 
024,054 
31,731 

Tout. 
984,215 

Other  freight  received  and  shipped 

37,268 

Total 

236, 379 

326, 350 

400,872 

540,316 

955,785 

1,021,483 

Estimated  value  of  freight  received  and  shipped  (exclusive  of  ore). 

1887 $96,000 

1888 212,000 

1889 222,000 

1890 246,000 


KK3. 

IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA. 
THE  CANAL  OR  ENTRY. 

Nothing  has  been  done  to  the  canal  in  the  way  of  improvement  or 
repairs  daring  the  year,  the  ownership  still  remaining  in  doubt.  The 
question  is  unsettled  and  is  somewhat  complicated  owing  in  part  to 
the  fact  that  the  deed  of  the  city  of  Duluth  to  the  lots  covered  by  the 
canal  was  accepted  in  part  only  by  the  act  of  Congress  of  August  11, 
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1888,  aucl  to  the  claims  of  Mr.  Wilhelm  Booing  to  property  not included 
in  this  deed,  but  which  is  also  covered  by  the  canal. 

Subsequent  efforts  to  have,  the  difficulty  adjusted  have  not  resulted 
successfully  and  the  subject  is  still  in  abeyance. 

The  head  of  the  south  pier  is  very  badly  damaged  and  needs  to  be 
replaced  with  a  new  structure  or  otherwise  the  light-house  is  in  danger 
of  being  carried  away. 

The  north  pierhead  has  also  been  damaged  but  not  so  badly  As  the 
other. 

There  is  now  in  hand  about  $15,000  for  repairing  the  piers  that  has 
been  reserved  from  different  appropriations  for  the  harbor.  This 
amount  will  just  about  suffice  for  the  pierheads,  but  if  expended  would 
leave  nothing  in  hand,  while  it  would  seem  prudent  that  at  least  $10,000 
should  be  constantly  available  for  emergencies. 

THE  HARBOB  BASIN. 

No  work  has  been  done  upon  the  .harbor  basin  during  the  year,  and 
no  complaints  of  shoaling  have  been  heard.  This  basin  should  be  con- 
siderably enlarged,  especially  where  it  joins  the  new  channel  east  of 
Bice  Point,  as  boats  are  constantly  backing  out  from  one  wharf  to 
move  to  another,  and  with  probably  less  than  a  dozen  exceptions  all 
vessels  bound  to  West  Superior  this  season  have  come  in  through  the 
canal,  and  passed  through  this  basin  and  the  new  channel  over  to  the 
West  Superior  wharves.  At  least  $75,000  could  be  profitably  expended 
in  this  work  during  the  next  year. 

BIOE  POINT  CHANNEL. 

The  dredging  for  the  new  channel  east  of  Bice  Point  was  commenced 
in  1889,  but  as  the  funds. allotted  were  not  sufficient  to  give  a  naviga- 
ble channel  through,  it  was  not  carried  beyond  the  old  dike.  When 
the  last  river  and  harbor  act  was  passed  the  opening  of  this  channel 
was  considered  of  such  importance  that  authority  was  given  by  the 
Secretary  of  War  to  continue  the  dredging  upon  the  terms  of  the  1889 
contract  without  losing  the  time  necessary  to  advertise  for  new  bids, 
and  an  agreement  to  that  effect  was  entered  into  with  Williams,  Up- 
man  &  Co..  the  former  contractors.  The  act  of  Congress  was  signed  on 
the  19th  or  September,  and  dredging  was  begun  on  the  24th.  When 
work  stopped  for  the  season  sufficient  had  been  done  to  permit  the 
passage  of  large  boats  with  careful  handling  by  tugs. 

An  examination  of  the  channel  made  just  before  the  breaking  up  of 
the  ice  in  April  last,  showed  that  it  had  held  unexpectedly  well,  but 
had  a  least  width  between  15-foot  curves  of  only  45  feet.  Work  was 
resumed  on  the  28th  of  April,  as  soon  as  the  ice  would  permit,  the 
channel  carefully  trimmed  up  and  widened  until  when  the  funds  were 
exhausted  May  28,  it  had  a  least  width  of  about  110  feet  between  15- 
foot  curves.  The  length  .of  this  channel  is  1.6  miles,  and  during  the 
year  234,366.4  cubic  yards  were  dredged  from  it.  The  present  project 
calls  for  a  width  in  this  channel  of  200  feet,  but  in  my  opinion  it  should 
be  at  least  400  feet  to  safely  and  conveniently  accommodate  the  traffic 
now  passing  through  it.  The  custom-house  records  show  634  arrivals 
and  622  departures  of  vessels  from  West  Superior  during  the  season  of 
1890,  a  total  of  1,256  trips,  with  an  aggregate  registered  tonnage  ot 
1,541,777  tons,  of  which  at  least  95  per  cent,  would  have  used  this  chan- 
nel had  it  been  open,  judging  from  the  proportion  of  West  Superior 
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arrivals  passing  through  it  so  far  this  season;  in  addition  it  is  used  by 
numerous  tugs,  light  or  with  large  rafts  of  logs  in  tow,  and  the  large  ferry- 
boats make  hourly  trips  in  both  directions.  It  is  by  far  the  most  impor- 
tant part  of  the  harbor  improvement  at  the  head  of  the  lakes,  and  $100,000 
could  be  profitably  expended  upon  it  during  the  next  fiscal  year. 

The  estimated  cost  of  the  200-foot  channel  was  $119,552,  of  which 
$63,000  has  already  been  allotted,  leaving  $56,552  to  complete. 

NORTH  SHORE  CHANNEL,  ST.  LOUIS  BAY. 

With  the  $40,000  allotted  for  this  channel  from  the  appropriation 
made  August  11, 1888,  a  channel  of  such  width  as  could  be  made  at  a 
single  cut  of  a  dredge  was  dug  between  the  deep  waters  at  Rice  Point 
and  Grassy  Point.  Though  it  has  a  depth  of  14  feet  throughout  its 
length,  its  width  is  not  sufficient  to  render  it  safely  practicable  for  ves- 
sels oi  ordinary  size.  Important  manufacturing  industries  are  now 
located  at  Grassy  Point,  and  the  obliteration  of  this  insignificant  chan- 
nel by  neglect  would  work  a  great  injury  to  these  important  interests 
and  to  the  commerce  dependent  upon  them.  Aside  from  this  it  is  a 
matter  of  considerable  economy  to  complete  such  channels  as  soon  as 
possible,  and  thus  avoid  all  expensive  redredging.  The  river  and  har- 
bor act  of  September  19, 1890,  gave  $60,000  for  the  continuation  of  this 
work;  dredging  was  begun  under  the  new  contract  May  28,  1891,  and 
to  June  30,  90,530.9  cubic  yards  had  been  taken  out.  The  money  in 
hand  is  expected  to  give  this  chaunel  an  available  width  of  about  100 
feet. 

The  estimated  cost  of  this  channel  is  $163,000.  There  therefore  re- 
mains to  be  supplied  $63,000,  which  amount  could  be  most  advan- 
tageously expended  during  the  next  year. 

PARK  POINT   CHANNEL. 

Nothing  has  been  done  to  this  proposed  channel. 

HARBOR  LINES. 

Kew  harbor  lines  were  established  by  the  War  Department,  as  recom- 
mended by  a  Board  of  Engineers,  and  are  shown  on  accompanying  chart. 

IMPROVEMENTS  WHICH  ARE  BEING  CONSIDERED. 

As  soon  as  the  possession  of  the  Duluth  Canal  or  entry  is  vested  in 
the  United  States  the  improvement  of  this  important  property  will  have 
to  be  undertaken.  The  estimated  cost  of  the  improvements  proposed 
and  described  in  House  Ex.  Doc.  No.  217,  Fifty-first  Congress,  first 
session,  is  $2,345,842.77. 

The  dredged  areas  of  the  harbor  will  require  deepening  to  20  or  22 
feet  as  soon  as  this  depth  is  secured  in  the  navigable  channels  below. 
No  estimate  has  been  prepared  for  this  yet,  as  the  time  when  it  will  be 
required  is  indefinite. 

The  width  of  the  projected  channel  east  of  Eice  Point  is  200  feet 
As  very  few  of  the  recent  lake  steamers  are  under  300  feet  in  length, 
this  width  of  channel  is  not  sufficient  to  allow  such  vessels  to  back  out 
safely  from  docks  built  along  it,  and  it  is  possible  that  it  will  shortly 
be  necessary  to  increase  its  width  to  400  feet.  This  increased  dredging 
would  cost  $100,000. 


Digitized  by  LjOOQIC 


tngtfl 

Digitized  by  LjOOQ IC 


Digitized  by  LjOOQ IC 


APPENDIX   KK — REPORT   OF   CAFTAIN   FISK.  2491 

The  St.  Louig  Eiver  above  Grassy  Point  has  a  depth  of  over  10  feet 
for  several  miles,  and  8  feet  to  Fond  dn  Lac  Station.  Four  or  5  feet 
can  be  carried  up  to  the  foot  of  the  rapids,  from  which  point  up  the 
river  has  a  fall  of  about  600  feet  in  less  than  7  miles.  The  utilization 
of  this  immense  water  power  has  already  been  commenced,  the  first 
dam,  located  at  Thomson,  being  now  about  completed  and  giving  a  head 
'  of  40  feet,  but  it  appears  that  the  existence  of  a  deep  navigable  channel 
to  Fond  du  Lac  is  considered  as  essential  to  the  success  of  any  enter- 
prises in  this  locality.  No  estimates,  based  upon  the  needs  of  a  prospec- 
tive commerce  which  might  be  created  by  the  erection  of  manufactories 
at  the  foot  of  the  rapids  of  the  river,  have  been  prepared,  as  the  recent 
survey  of  this  river  with  a  view  to  its  improvement  has  not  been  com- 
pleted* 

CONDITION  OF  WORK. 

The  canal  piers  are  in  fairly  good  condition,  but  need  extensive  repairs, 
particularly  the  superstructure.  The  entire  work  will  eventually  require 
to  be  replaced  with  more  durable  material. 

The  ruling  depths  in  the  portions  of  the  harbor  dredged  by  the  United 
States  are: 

Feet 

In  canal 17 

In  the  inner  basin  or  harbor 16 

In  channel  on  north  shore  of  St.  Louis  Bay 16 

In  new  channel  east  of  Rice  Point 16 

rkbumk  of  recommendations. 
For  next  year: 

For  canal  piers $25, 00 

For  the  Bice  Point  Channel 100,000 

For  North  Shore  Channel,  St.  Louis  Bay ' 63,000 

For  enlargement  of  harbor  basin 75, 000 

Total 263,000 

This  work  is  in  the  collection  district  of  Dulnth,  Minn.,  which  is  also  the  port  of 
entry.  The  nearest  light-house  is  situated  on  the  outer  end  of  the  south  nier  of  the 
Duluth  Canal,  and  a  range  light  is  located  on  the  inner  end  of  the  same  pier. 

ABSTRACT  OF   APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  DULUTH,  MINNESOTA. 

By  act  of  Congress  approved — 

March  3,  1871 , $60,000.00 

June  10,  1872 50,000.00 

Allotted  from  act  passed  March  3,  1873 36,049:20 

By  act  of  Congress  approved — 

Jnne23.l574 10,000.00 

March  3, 1875 35,000.00 

August  14, 1876 15,000.00 

June  18, 1878 ~  30,000.00 

March  3, 1879 25,000.00 

June  14. 1880 25,000.00 

March  3, 1881 40,000.00 

By  act  of  Congress  passed  August  2, 1882 45,000.00 

By  act  of  Congress  approved — 

July  5,  18& 45,000.00 

August  5, 1886 56,250.00 

By  act  of  Congress  passed  August  11, 1888 80,000.00 

By  act  of  Congress  approved  September  19,  1890 100,000.00 

Total 652,299.20 
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The  following  statement  ahows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  different 
classes  of  work  includes  the  cost  of  sounding^  superintendence,  buoy- 
ing, and  contingencies: 

Total  amount  expended  to  June  30, 1891 : 

Breakwater $110,000.00 

Canal  piers,  ©to 77,215.26 

Dredging 403,517.72 

Total 590,732.98 

Expended  prior  to  present  project : 

Breakwater : 110,000.00 

Canal  piers,  etc 4Ti.U98.Xl 

Dredging 114,953.48 

Total 270,651.81 

Expended  under  present  project  (adopted  in  1881): 

Canal  piers,  etc 31.516.98 

Dredging 288,564.24 

Total 320,081.17 

Amount  required  aunually  for  preserving  and  maintaining 10, 000. 00 

Money  statement 

July  1, 1890,  balance  unexpended $14,015.92 

Amount  appropriated  by  act  approved  September  19,  1890 100, 000. 00 

114,015.92 
June  30,  1891,  amount  expended  during  fiscal  year 51, 182. 19 

July  1,  1891,  balance  unexpended 62,833.73 

July  1,  1891,  outstanding  liabilities $1,267.51 

July  1, 1891,  amount  covered  by  uncompleted  contracts 41, 324. 83 

42,592.34 

July  1, 1891,  balance  available 20,241.39 

{Amount  (estimated)  required  for  completion  of  existing  project 224, 526. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  ime  30, 1893  263, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  dredging  in  the  harbor  of  Did  nth,  Minn.,  opened  at 
Duluth,  Minn.,  December  6,  1890, 


No. 


Name  and  addreRs  of  bidders. 


Williams,  Daiiffhorty  &.  Uphaiu,  Duluth,  Minn: 
Charlee  S.  Barker,  Duluth,  Minn 


Price  per 

bid  for 

dredging 

per  cabie 

yard. 


Cent*. 
14 
154 


Contract  awarded  to  Williams,  Dangherty  &  Upham,  with  the  approval  of  tbe 
Chief  of  Engineers. 
Contract  dated  December  15, 1890;  work  to  be  completed  by  October  1, 1891. 
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COMMERCIAL  STATISTICS,   DULUTH,   MINNESOTA. 

Arrivals  and  clearances  of  vessels  for  1889  and  1890. 


2493 


1889. 

1890. 

Designation. 

Arrivals. 

Clear- 
ances. 

Total. 

Tonnage. 

Arrivals. 

Clear- 
ances. 

Total.  |  Tonnage. 

1,065 
198 

1,085 
180 

2,150 
378 

2,269,278 
182,845 

1,102 
164 

1,125 
143 

2,227     2,554,020 
307  !      186,334 

Foreign 

Total 

1,263 

1,265  '    2.52R 

2,452,123 

1,266 

1,268 

2,534 

2,740,354 

Comparative  statement  of  arrivals  and  clearances)  1889  and  1890. 


- 

Tear. 

Teasels. 

Tonnage. 

Average, 
tonnage. 

1890 

2,534 
2,528 

2,740,354 
2,452,123 

1,081 
970 

1889 

Increase- 

6 

288,231 

111 

There  were  no  new  lines  of  transportation  established  last  year. 
Principal  domestic  commodities  received  by  lake,  1890, 


Coal 

Lime' and  other  building  stone 
Cement  and  lime 


Salt. 

Railroad  iron  and  other  materials 

General  merchandise 


Tons. 

735,91)5 

28,424 

18, 131 

7,656 

24,832 

185,885 


Total 1,000,923 


Shipments  by  lake.  189ft. 


Tons, 
180,869 


Wheat 

Flour 149,112 

Bran 9,937 

Oats 3,939 

Corn 2,942 

Barley 2,061 

~                1, 


Flax. 


,082 


Rye 232 

Lumber 2 

General  merchandise 22, 188 

Total 352,364 

Receipts  of  coal  and  flour  for  eight  years. 


Tear. 

Coal. 

.Hour  for 
shipment  | 
eastward.  ! 

Tont.      | 
01,800 
79,801   ' 
113,100  i 
133,030  | 

Year. 

Coal. 

Flour  for 
shipment 
eastward. 

1883 

|§W 

1887 ■. 

Tons. 
1,041,000 
1,435.000 
1,045,000 

•735,995 

Tons. 
129,027 
171, 223 
198,053 
149, 112 

1884 

1888 

3  885 

1880 

1880 

1890 

•The  falling  off  of  coal  shipments  is  dne  to  the  fact  that  the  figures  given  for  the  year  1890  contain 
the  tonnage,  for  Duluth  only,  whereas  the  figures  given  for  the*  former  years  include  the  receipts  of  roa I 
for  the  head  of  the  lake  (Duluth  and  Superior).  This  is  the  result  of  a  new  and  superior  method  of 
bookkeeping  in  the  Duluth  revenue  office. 
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The  storage  capacity  of  the  Dnluth  elevator  system  is  21,900,000  bushels,  and  that 
of  the  Dnluth  elevators  proper  12,650.000  bushels.  The  following  table  gives  the 
receipts  and  shipments  of  wheat  for  20  years : 


Yew. 


Ending  Dec*.  31- 

1800* 

1880 

1888 

1887 

1886 

1885 

1884 

Ending  Aug.  31 

\S82.'.'.Y.V.'. 
1881 


Receipts. 

Ship, 
menu. 

Total. 

Tom. 

177,800 

513,827 

230,802 

514,080 

675,077 

446,500 

411,688 

Tom  4 
180,860 
400,410 
404,485 
585,558 
530,048 
421,073 
846,537 

Tom. 
358,768 
023,237 
644,287 
1,009,647 
1,206,025 
868,563 
758,235 

141,234 
07,087 
00,065 

*  187,607 
00,264 
85,066 

278,841 
107,261 
185,031 

Year. 


Ending  Aug.  31 

vm.'.V.'.WW 

1878 

1877 

1876 

1875 

1874 

1873 

1872 

1871 


Receipts. 


Tom. 

40,430 

45,722 

54,002 

13,817 

43,636 

84,187 

67,234 

50,444 

27,048 

16,703 


Ship- 
ment*. 


Tom. 

43,610 

44,617 

54,000 

15, 117 

41,202 

32,436 

72,725 

47,405 

28,631 

16,345 


Total. 


Tom 
84,640 
00,330 

108,003 
28,034 
84,838 
66,573 

130,040 

108,030 
66,470 
33,048 


*  The  figures  prior  to  1800  were  given  for  the  head  of  the  lake  (Dnluth  and  Superior),  those  for  1890 
give  the  quantities  for  Dnluth  only. 

Average  vessel  tonnage  for  &  years. 

Tons. 

1885 761 

1886 778 

1887 812 

1888 887 

1889 970 

1890  ..<-. 1,081 


Comparative  statement  of  arrivals  and  clearances  of  vessels  at  Dnluth  for  14  years. 


Tear. 

Arrivals. 

Clearances. 

Total. 

Tear. 

Arrivals. 

Clearances. 

Total. 

1877 

820 

406 
502 
524 
666 
833 
706 

228 
343 
407 
524 
660 
832 
770 

567 
740 
000 
1,048 
1,326 
1,665 
1,575 

1884 

888 
808 
1,026 
1,237 
1,100 
1,263 
1,266 

003 
800 
005 
1,238 
1,100 
1,265 
1,268 

1,701 
1,707 
2,021 
2,475 
2,200 
2,528 
2,634 

1878 

1885 

1879 

1886 

1880 

1887 

1881 

1888 

1882 

1880 

1883 

1800 

Value  of  exports  and  imports,  and  duties  on  imports. 


Year. 


1800. 
1880. 


Exports. 


01,521,751 
1,435,447 


Imports. 


048, 833. 13 
21, 852. 00 


Duties  en 
imports. 


5,255.86 
2,031.00 


Foreign  bonded  merchandise  in  transit  through  the  United  States. 


Tear. 

Value. 

Duties. 

Year. 

Valuo. 

Duties. 

1885 

$06,385 
04,540 
82,415 

$46,071 
52, 576 
52,205 

1888.. 

$245,004 

703,127 

1,202,014 

$173,048 

Ia86 

1889 

304,572 

1887            - * 

1800 

1 

•The  bonding  of  transit  goods  having  been  dispensed  with',  this  column  may  hereafter  be  omitted. 
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Opening  and  closing  of  navigation. 


Tear. 

-« 

Opening. 

Closing. 

Year. 

Opening. 

Closing. 

1885 

Apr. 27  ... 
Mav7  .... 
Ma'v4  .... 
May  11  ... 

Not.  29. 
Dec.  14. 
Dee.  28. 
Dec.  31. 

1880 

Apr.  11... 
Apr.  16... 
Apr.  30  ... 

Dec.  4. 

1886 

1890 , 

Dec.  8. 

1887 

1891 

1888 

Note.  —Dates  prior  to  1885  are  given  in  Annual  Report  of  the  Chief  of  Engineers 
for  1885. 


K  K  4. 

IMPROVEMENT   OF  HARBOR  AT   SUPERIOR   BAY   AND   ST.   LOUIS  BAY, 

WISCONSIN. 

The  natural  channel  connecting  Superior  Bay  with  Lake  Superior  is 
at  the  southern  extremity  of  Superior  Bay.  It  was  originally  obstructed 
by  shifting  bars  with  scarcely  9  feet  of  water  over  them,  to  remedy 
which  the  citizens  of  Superior,  previous  to  1866,  had  made  some  at- 
tempts at  pier  work,  which  was  subsequently  taken  in  hand  by  the 
United  States  and  the  improvements  continued  until  the  piers  have 
reached  an  aggregate  length  of  5,650  feet. 

When  the  improvement  was  commenced  12  feet  depth  in  the  channel 
was  more  than  sufficient  to  meet  the  requirements  of  the  largest  ves- 
sels. This  depth  has  been  increased  and  maintained  for  some  time  at. 
17  feet  and  at  no  distant  day  will  have  to  be  still  farther  increased  to 
22  feet.  The  crib  piers  which  define  this  channel  are  in  most  part 
badly  conditioned  for  the  present  depth  of  17  feet,  they  having  been 
intended  originally  for  not  over  12  feet.  A  further  increase  in  the 
depth  of  the  channel  may  possibly  make  it  necessary  to  replace  such 
with  better  proportioned  structures.  * 

In  the  mean  time  the  superstructures  will  have  to  be  extensively 
repaired.  In  fact,  extensive  repairs  are  urgently  needed  now,  but  the 
$15,000  held  in  reserve  for  this  purpose  is  not  safely  sufficient  to  meet 
the  damages  liable  to  result  from  a  single  severe  storm.  It  is  in  reality 
an  emergency  fund,  and  until  something  more  is  in  sight  can  not  be 
properly  used  in  making  general  repairs.  It  is  in  the  interest  of  econ- 
omy as  matters  stand  at  present  to  postpone  all  general  repairs  to  the 
latest  moment  pending  the  consideration  of  the  subject  of  reconstruc- 
tion, but  it  is  hoped  that  the  greater  portion  of  the  present  substruc- 
ture cribs  can  be  retained.  In  any  event  it  will  be  necessary  to  main- 
tain a  reserve  fund  for  repairs  of  all  kinds  until  the  general  repairs  are 
completed.    At  present  this  should  not  be  less  than  $15,000. 

The  shore  on  the  Wisconsin  side  is  advancing  rapidly,  and  soon  the 
sand  which  drifts  around  the  end  of  the  Wisconsin  pier  will  necessitate 
the  extension  of  this  pier.  If  this  extension  is  to  provide  for  20  feet 
depth  it  will  cost  $30,500. 

CHANNEL  IN  SUPERIOR  BAY. 

The  channel  in  Superior  Bay  has  neither  the  directness  uor  width  to 
permit  vessels  to  reach  Connor  Point  safely  without  the  assistance  of  a 
tug  or  local  pilot,  though  its  condition  has  been  vastly  improved  in  the 
past  few  years.  Its  present  condition  is  shown  on  the  accompanying 
map. 
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In  order  that  vessels  may  navigate  this  channel  at  all  times  safely  it 
is  essential  that  it  be  widened  and  straightened  coi^siderably. 

During  the  next  year  $50,000  could  be  advantageously  expended  in 
continuation  of  this  work. 

QUEBEC  DOCK  CHANNEL. 

No  work  was  done  on  this  channel  during  the  year. 

THE  NEMADJI  RIVER. 

The  commerce  on  the  Nemadji  River  is  increasing,  owing  to  the  loca- 
tion upon  its  banks  of  sawmills  and  brick  kilns,  which  depend  upon 
the  water  transportation  it  affords  to  get  their  products  to  market. 

The  bar  at  its  mouth  is  a  serious  obstruction  and  was  dredged  during 
May  last,  but  will  probably  require  redredging  each  year  after  the  spring 
floods  to  maintain  a  servicable  channel;  this  will  require  about  $5,000 
annually. 

CHANNEL  ALONG  WISCONSIN  DOCK  LINE,  ST.  LOUIS  BAT. 

The  projected  channel  between  Connor  Point  and  Grassy  Point  along 
the  West  Superior  dock  line  will  be  about  12,000  feet  in  length;  6,000 
feet  is  now  navigable  and  the  contract  in  progress  will  add  to  this  about 
3,000  feet  which  will  have  a  width  of  50  or  60  feet. 

The  portion  of  this  channel  in  the  vicinity  of  the  Northern  Pacific 
Railroad  bridge  where  the  principal  wharves  are  located  is  now  being 
widened  with  the  intention  of  having  the  north  opening  of  this  draw  also 
dredged  out. 

During  the  year  58,922.7  cubic  yards  have  been  dredged  in  extending 
and  51,453  cubic  yards  in  widening  the  channel. 

The  width  is  hardly  sufficient  to  permit  vessels  to  enter  or  leave  the 
dock  slip#  safely.  There  is  great  danger  of  their  colliding  with  the 
farther  bank  and  injuring  their  steering  or  propelling  apparatus  iu  doing 
this.  Furthermore,  this  movement  is  a  slow  one  and  practically  blocks  the 
channel  until  the  maneuver  is  completed.  The  channel  should  be  wideued 
to  400  feet  in  the  vicinity  of  the  docks.  The  sum  of  J50,000  could  be 
judiciqusly  expended  in  the  improvement  of  this  channel  during  the 
ensuing  year. 

POSSIBLE  DEEPENING  OF  CHANNELS. 

All  the  channels  in  Superior  and  St.  liouisbays  will  ultimately  require 
deepening  to  20  feet  as  soon  as  this  depth  is  secured  in  the  channels  be- 
low. No  estimate  of  the  cost  of  this  additional  work  has  been  prepared 
yet,  as  the  time  when  it  will  be  necessary  to  do  the  work  is  indefinite. 

CONDITION  OF  WORK. 

The  entry  piers  are  in  fair  condition  but  need  extensive  repairs,  par- 
ticularly the  superstructure,  to  render  them  secure.  The  best/ch  protec- 
tion is  still  intact  although  insufficient.  The  ruling  depths  in  the 
channels  dredged  by  the  United  States  are: 

Fwt. 

From  Connor*  Point  to  the  entry , Nj 

From  Northern  PueinV  Railrosul  Dock  to  the  entrv .^ 1H 

In  front  of  Que  her  1  >ork 1«» 

Throughout  the  out  1  y  hotwceii  piers Itf 

Channel  in  St.  Louis  Nay lti 
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RBCOMMKNDATION8  FOB  NEXT  YEAR.  * 

For  reserve  fund  for  entry  piers $15,000 

For  extension  of  the  south  pier  of  entry 30, 500 

For  the  channel  in  Superior  Bay 50, 000 

For  dredging  at  the  mouth  of  the  Nemadji  River 5, 000 

For  channel  in  St.  Louis  Bay 75, 000 

Total 175,500 

Superior,  West  Superior,  and  Connors  Point  are  in  the  collection  district  of  Superior, 
Wis.,  Marquette,  Mich.,  being  the  port  of  entry.  The  nearest  light-house  is  situated 
on  the  outer  end  of  north  pier  of  the  Superior  entry. 

ABSTRACT    OF    APPROPRIATIONS    FOR    IMPROVING    HARBOR    AT    SUPERIOR  BAY  AND 
ST.  LOUIS  BAY,   WISCONSIN. 

By  act  of  Congress  approved- 
March  3, 1867 $63,000.00 

AprillO,  1869....? 45,000.00 

July  7, 1870 40,000.00 

March  3, 1871 " : 60,000.00 

June  10, 1872 50,000.00 

Allotted  from  act  approved  March  3, 1873 63,950.80 

Allotted  from  appropriation  for  "repairs  of  harbors  on  northern  lakes'7.  5, 433. 00 
By  act  of  Congress  approved- 
August  14, 1876 - 3,000.00 

June  18, 1878 3,000.00 

March  3, 1879 5,000.00 

June  14, 1880 5,000.00 

March  3,  1881 10,000.00 

August  2, 1882 40,000.00 

July  5,  1884 45,000.00 

Augusts,  1886 22,500.00 

By  act  of  Congress  passed  August  11,  1888 50,000.00 

By  act  of  Congress  approved  September  19,  1890 65, 000. 00 

Total 575,883.80 

EXPENDITURES. 

Amount  expended  under  original  project  adopted  in  1867 258, 000. 00 

Amount  expended  under  project  recommended  bv  Board  of  Engineers  in 

1873 77,513.26 

Amount  expended  under  present  project  to  June  30,  1891 182, 455. 43 

Total 517,968.69 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  different 
classes  of  work  includes  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies: 

Repairs  and  beach  protection $13, 233. 00 

Construction  and  repairs  to  piers 318, 443. 53 

Dredging 186,292.16 

Total 517,968.69 

Money  statement. 

July  1,  1890,  balance  unexpended $16, 050. 54 

Amount  appropriated  by  act  approved  September  19,  1890 65, 000. 00 

81,050.54 

June  30, 1891,  amount  expended  during  fiscal  year 9, 375. 89 

•  — ^_— — __ __ 

July  1, 1891,  balance  unexpended 71, 674. 65 

July  1,  1891,  outstanding  liabilities $13, 759. 54 

July  1,  1891,  amount  covered  by  uncompleted  contract!* 32, 256. 54 

46,016.08 

July  1,  1891,  balance  available 25,658.57 

ENG  91 157 
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!  Amount  (estimated)  required  for  completion  of  existing  project $226, 736. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  175, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  dredging  in  Superior  Bay  and  St.  Louis  Bay,  Wisconsin, 
opened  at  Duluth,  Minn,,  February  10,  1891. 


No. 


Name  and  address  of  bidder. 


Price*  bidfor 

agP« 
yard. 


dredging  per 
cubloyar* 


"William*,  Daueherty  Sc  Upham,  Dnlnth,  Minu 

Charles  S.  Barker,  tfuluth,  Minn £. 


Gent*. 


I? 


Contract  awarded  to  Charles  S.  Barker,  with  the  approval  of  the  Chief  of  Engi- 
neers. 
Contract  dated  March  11, 1891 ;  work  to  be  completed  by  October  1, 1891. 


COMMERCIAL  STATISTICS,  SUPERIOR,  WI8CON8IN. 

Arrivals  and  clearances  of  vessels  for  £  years. 


Year. 


1800. 
1869. 


Increase . 


Arrivals. 


634 


Clear- 
ances. 


Total. 


Tonuage. 


1,256     lt  541, 777 
000     1,122,048 


856        410,720 


Average  vessel  tonnage. 

Tons. 

1890 1,228 

1889 1,247 


Decrease. 


- 19 

Of  the  number  of  vessels  reported  above  for  1890, 1,068  were  steam  and  188  sailing 
vessels. 
The  storage  capacity  of  the  Superior  elevators  is  8,300,000  bushels. 

Shipments  by  lake  of  leading  articles  during  the  season  of  1890, 

Tons. 

Wheat 249,288 

Corn 40,293 

Oats 22,082 

Barley 883 

Flour 138,339 


Total 450,885 

Receipts  by  lake  for  1800. 

Coal - 1,045>000 

Total  of  receipts  and  shipments 1,495,885 
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Comparative  statement  of  receipts  and  shipments  for  7  years. 


2499 


Year. 

Tons. 

1888 

Year. 

Tons. 

1884 

17.462 
33, 626 
117,027 
170,020 

327,327 
1, 006, 542 

1 885 

|  1889 

1886 

i  1890 

1,495,885 

1887 

Comparative  statement  of  arrivals  and  clearances  of  vessels  for  8  years. 


Year. 

Vessels. 

20 
194 
200 
316 

Tonnage. 

Year. 

Teasels. 

Tonnage. 

1883  ... 

_ 

10, 619 
119, 288 
113,519 
283,787 

1887.. 
1888.. 
1889.. 
1890.. 

462 

812 

900 

1,256 

404,780 
915, 816, 

1884  .. 

1885  .. 

1,122,048 
1,541,777 

1886.. 



KK5. 

IMPROVEMENT  OF  MINNESOTA  POINT  AT  SUPERIOR,  WISCONSIN. 

The  approved  project  for  this  imrovement  consisted  in  building  about 
1,000  feet  of  sin  id  fence  near  the  old  .light-house  on  the  southern  ex- 
tremity of  the  point  to  catch  the  drifting  sand  and  prevent  its  blowing 
over  into  the  Superior  channel,  which  is  very  close  to  the  shore  of  the 
point  in  this  vicinity,  and  about  200  feet  at  a  low  and  narrow  part  of 
the  point,  known  as  "  The  Opening/'  about  2  miles  north  of  the  old  en- 
trance, to  form  a  bank  which  would  prevent  the  lake  from  cutting 
through  into  the  bay  during  storms. 

The  fences  were  built  according  to  the  plans  published  in  House  Ex. 
Doc.  No.  51,  Fifty-first  Congress,  first  session. 

Work  was  begun  by  the  contractors  shortly  before  the  opening  of 
navigation  and  final  payment  made  May  31, 1891. 

This  work  is  in  the  collection  district  of  Duluth,  Minn.  The  nearest  light-house 
is  situated  on  the  outer  end  of  north  pier  of  the  Superior  entry. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $4, 895. 00 

June  30, 1891,  amount  expended  during  fiscal  year 4, 526. 59 

July  1, 1891,  balance  unexpended 368. 41 


Abstyict  of  proposals  received  for  constructing  1,219  linear  feet  of  sand  fences  on  Minne- 
sota Point,  near  Duluth,  Minn,,  opened  at  Duluth,  Minn,,  February  f7,  1891, 


No. 


Name  and  address  of  bidder. 


Price  bid 
per  run- 
ning foot. 


Total. 


William  Z.  Partello,  Washington,  D.  C 

Henry  P.  Weiland  and  John  F.  Schleun»s,  Duluth,  Minn . 

Angus  W.  Shaw  and  Edward  Mahoney,  Duluth,  Minn 

Campbell  &  McDonald,  Duluth,  Minn 

Morrison  Sc  McGregor,  Duluth,  Minn 


$3. 75  $4, 500. 00 
4.81  I  5,848.06 
5.49  !  6,675.84 
3.45  ;  4,195.20 
3.95       4,803.20 


Contract  awarded  to  Campbell  &  McDonald  with  the  approval  of  the  Chief  of 
Engineers. 
Contract  dated  March  24,  1891;  work  to  be  completed  August  30,  1891. 
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KK6, 
IMPROVEMENT  OF  HARBOR  AT  ASHLAND,  WISCONSIN. 

Ashland  Harbor  comprises  a  portion  of  Chequamegon  Bay.  It  was 
not  thoroughly  protected  from  the  storm-waves  which  rolled  into  the 
bay  from  its  mouth  or  from  the  waves  generated  in  the  bay  itself,  and 
accordingly  a  revised  project  for  a  breakwater  8,000  feet  long,  so  located 
in  the  bay  as  to  give  the  requisite  shelter,  was  approved  February  9, 
1889.    Of  this  breakwater  4,(550  feet  were  built  during  that  season. 

It  was  deemed  to  be  rather  flimsy,  but  has  stood  the  buffeting  of  the 
storms  and  ice  better  than  was  anticipated.  The  slab  filling  settled 
considerably,  but  not  much  more  than  was  to  be  expected,  and  60  feet 
of  the  outer  end  was  swept  away  by  storms  and  ice. 
*  Considering  that  the  work  is  something  of  an  experiment  its  success 
is  quite  flattering. 

Much  apprehension  was  felt  that  the  crowding  of  the  ice,  due  to  the 
expansions  incident  to  variations  of  temperature,  would  crush  or  displace 
this  rather  fragile  construction,  but  these  fears  were  not  realized,  and 
it  is  possible  that  this  very  ability  of  the  structure  to  yield  slightly  to 
pressure  has  proved  its  safety.  The  repairs  in  progress  at  date  of  last 
Annual  Report  were  completed  in  September  last  and  at  the  opening  of 
this  season  the  breakwater  was  found  to  be  in  good  condition. 

Its  length  is  hardly  sufficient  to  give  protection  to  all  the  wharves  of 
the  city,  but  its  influence  in  diminishing  the  turbulence  of  the  waters 
of  the  harbor  is  distinctly  apparent.  The  contract  now  in  progress 
will  extend  the  breakwater  1,080  feet  and  close  the  breach  in  Chequa- 
megon Point  with  a  brush  and  stone  dike.  To  build  the  remaining 
2,320  feet  of  the  breakwater,  estimated  at  present  contract  prices,  will 
cost  $94,000,  including  probable  necessary  repairs  and  contingencies. 

A  harbor  line  has  been  established  by  the  city,  but  there  is  not  a  uni- 
formity of  depth  along  it.  To  give  a  channel  200  feet  wide  and  17  feet 
deep  along  this  dock  line  about  425,000  cubic  yards  of  material  will 
have  to  be  excavated.  This  will  cost  $93,500,  provided  no  rock  is  en- 
countered. 

An  examination  of  the  breach  in  Chequamegon  Point  was  made  in 
March,  1890,  and  the  changes  which  have  taken  place  since  1887  were 
determined  as  accurately  as  possible.  The  results  of  this  examination, 
with  estimates  for  a  dam  to  close  this  opening,  were  submitted  to  the 
Chief  of  Engineers  March,  15, 1890,  approved,  and  the  work  included 
in  the  contract  for  this  season. 

The  principal  shipments  from  Ashland  are  iron  ore  and  lumber. 

There  is  an  iron  ftirnace  and  general  machine  shop  in  operation,  and 
it  is  presumed  that  the  other  enterprises  which  are  expected  to  locate 
here  will  materially  increase  the  shipments  of  manufactured  artMcs 
and  general  merchandise. 

There  has  been  expended  during  the  year  just  closed  $17,451.24  and 
the  total  amount  expended  under  approved  project  to  date  is  $77,737.80. 

RECOMMENDATIONS. 

For  2,320  feet  extension  to  the  breakwater $70, 000 

For  repairs  and  contingencies 24, 000 

For  dredging 93, 500 

Total 187,500 

This  work  is  in  the  collection  district  of  Superior,  Mich.,  Manjnctto.  Mich.,  being 
the  nort  of entry ;  nearest  light-house,  La  I'ointe,  on  Chc<iu;uueg<ui  Point,  at  entrauoe 
of  Chequamegon  Bay. 
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ABSTRACT  OF    APPROPRIATION'S   FOR    IMPROVING   I1ARROR    AT   ASHLAND,    WISCONSIN. 

•By  act  of  Congress  approved  August  5,  1886 $22,500 

By  act  of  Congress  ot*  August  11,  1888  60, 000 

By  act  of  Congress  approved  September  19,  1890 60, 000 

Total 142,500 

Money  statement. 

July  1,  1890,  balance  unexpended $22,  213. 44 

Amount  appropriated  by  act  approved  September  19,  1890 60,  000. 00 

82,  213. 44 
June  30,  1891,  amount  expended  during  fiscal  year 17,  451.  24 

July  1,  1891,  balance  unexpended 64,  762. 20 

July  1,  1891,  amount  covered  by  uncompleted  contracts 54,  276. 00 

July  1,  1891,  balance  available 10.486.20 

{Amount  (estimated)  required  for  completion  of  existing  project 187, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1S93  100,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  constructing  breakwater  and  building  brush  and  stone 
dike  at  Ashland,  Wis.,  opened  at  Duluih,  Minn.,  February  12,  1891. 


No. 

Name  and  address  of  bidder. 

1 
Prices  bid  i 
for  break-  . 
water,  per  !     T  f  . 
running    1     lotaK 
foot  (1.260  , 
feet).      . 

Prices  bid 
for  brush 
and  stone 
dike,  per 
running 
foot  (4,200 
feet). 

Total. 

1 

$29.30  $36,918.00 

$11.00 

&ifl  5no  no 

ft 

Zimmerman.  Trua'x  &  Co.,  Duluth,  Minn 

35.49  1  44,717.00 
32.  65     41, 139.  00 
29.  48     37, 144.  80 
35. 07     44, 188. 20 
28. 00     35, 280.  00 
37. 00     46, 620.  00 
25.95     82,697.00 

6. 31  |  26,  502. 00 

I 

4 

r, 

Joseph  Wolf,  Duluth,  Minn 

6.80     28,560.66 

rt 

7 

Mnrriann  A*.  fifaG-PMNIft  Dnlnth,  Minn 

7.25  ■  30,450.00 

8 

Hugh  Steele,  Duluth,  Minn 

6.25     5  1.250.0 

Contract  for  constructing  breakwater  and  brush  and  stone  dike  awarded  to  Hugh 
Steele  with  the  approval  of  the  Chief  of  Engineers. 
Contract  dated  March  2,  1891  j  work  to  be  completed  by  October  31,  1891. 


COMMERCIAL  STATISTICS,   ASHLAND,   WISCONSIN. 

Arrivals  and  clearances  of  vessels  for  two  years. 


• 
Year. 

Arriv- 
als. 

Clear- 
ances. 

Total. 

Tonnage. 

1890  ... 

2,240 

%  24S 

4.489 
3,171 

'2,  750,  (H>0 

1889  ... 

2,500,  000 

318 

250,000 

' 

Average  vessel  tonnage. 


1889. 
1890  . 


Decrease" 

*Due  to  increase  of  sailing  craft  employed  in  the  lumber  trade. 


Tons. 
788 
613 


175 
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Principal  articles  of  export  and  import  for  1890. 

Export*—  Tons. 

Iron  ore 2,083.368 

Tig  iron 19,000 

Manufactured  iron 13, 282 

Ice 2,077 

Stone,  building 3, 694 

Lumber 168,862 

Shingles 1, 500 

Lath 4,250 

Railroad  ties 2, 008 

Telegraph  poles '. 1, 627 

Posts 1,161 

Grain 36>066 

Flour 304 

Total 2,337,219 

Imports — 

Coal 459,000 

Iron  and  steel  rails 7, 060 

Salt !..  10,186 

Cement 3,459 

Total 479,705 

Total  receipts  and  shipments  for  1890 2, 816, 924 

Comparative  statement  of  receipts  and  shipments  for  four  years. 

Tons. 

1887 1,401,454 

1888 1,357,472 

1889 1,971,213 

1890 2,816,924 

Arrivals  and  clearances  of  vessels  for  four  years. 

No. 

1887 892 

1888 2,375 

1889 3,171 

1890 4,489 


KK  7. 

IMPROVEMENT  OF  HARBOR  AT  ONTONAGON,  MICHIGAN. 

In  1887  tlie  Ontonagon  River,  which  forms  the  harbor,  had  fairly 
deep  water  in  it,  but  its  mouth  was  obstructed  by  a  bar  which  had  but 
7  feet  depth  over  it.  The  project  adopted  then  for  the  harbor  it  offered 
was  to  build  parallel  piers  projecting  into  the  lake  on  either  side  of  the 
river's  mouth,  the  expectation  being  that  the  current  of  the  river  would 
have  sufficient  force  to  maintain  a  depth  between  the  piers  of  12  feet  or 
more.  This  expectation  has  not  been  fully  realized,  although  the  piers 
are  nearly  of  the  proposed  length,  the  east  pier  being  2,315  feet  in 
length  and  the  west  pier  2,675  feet. 

It  appears  that  the  river,  during  the  spring  freshets,  is  heavily 
charged  with  sand,  and  the  bar  at  the  entrance  forms  as  fast  as  the 
piers  are  extended.  The  channel  which  the  river  is  able  to  maintain 
through  this  bar  is  shifting  and  uncertain. 

Unless  the  piers  can  be  speedily  extended  into  deep  water,  which, 
owing  to  the  gradual  slope  of  the  lake  bottom  and  consequent  great 
expense,  is  hardly  practicable,  it  does  not  appear  advisable  to  carry 
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the  pier  work  any  farther  at  present.  The  improvement  of  fche  harbor 
can  probably  be  more  economically  pursued  by  dredging  a  channel 
through  the  bar  each  year. 

The  portion  of  the  piers  composed  of  piling  is  very  much  decayed 
and  needs  .replacing.  This  will  cost  $15,600. .  The  dredging  wiD  cost 
$15,000  annually. 

The  contract  now  in  progress  will  complete  the  superstructure,  and 
a  dredged  channel  through  the  bar  has  just  been  finished,  together  with 
some  dredging  between  the  piers. 

The  amount  expended  during  the  year  was  $952.17. 

The  total  cost  of  the  improvement  to  June  30,  1891,  was  $302,783.13. 

As  a  result  of  the  improvement  there  is  just  now  a  channel  with  least 
depth  of  16  feet,  but  it  is  likely  to  shoal  again.  24,488.8  cubic  yards 
were  excavated  from  the  channel. 

This  work  is  in  the  collection  district  of  Superior.  Mich. ;  nearest  port  of  entry, 
Marquette,  Mich.  A  light  is  shown  on  the  outer  ena  of  the  west  pier  at  Ontonagon, 
Mich. 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  ONTONAGOX,  MICHIGAN. 

By  act  of  Congress — 

Approved  March  2, 1867 .  $97,600 

Approved  July  7, 1870 10,000 

Approved  June  23,  1874 23, 000 

Approved  March  3, 1875 25, 000 

Approved  August  14,  1876 15, 000 

Approved  June  18,  1878 , 15,000 

Approved  March  3,  1879 17, 009 

Approved  June  14,  1880 15, 000 

Approved  March  3, 1881 20,000 

Passed  August  2,  1882 20,000 

Approved  July  5,  1884 15,000 

Approved  August  5,  1886 13, 000 

Passed  August  11,  1888 12,500 

Approved  September  19,  1890 10, 000 

Total 308,100 

EXPENDITURES. 

Amount  expended  under  approved  project  to  date $302, 783. 13 

Balance  available  July  1,  1891 2,061.87 

Estimated,  amount  required  annually  for  preserving  and  m  untaining 

(dredging) 15,000,00 

Estimated  amount  required  for  repairing  piers 15, 600. 00 

Total 30,600.00 

Money  statement. 

July  1,  1890,  balance  unexpended • $1, 942.  11 

Amount  appropriated  by  act  approved  September  19,  1890 10,  000. 00 

11,942.11 
June  30,  1891,  amount  expended  during  fiscal  year 952. 17 

July  1,1891,  balance  unexpended v 10,989.94 

July  1,  1891,  outstanding  liabilities , $5,  673. 07 

July  1,  1891,  amount  covered  by  uncompleted  contracts 3,  255. 00 

8,928.07 

July  1,1891,  balance  available 2,061.87 

{Amount  (estimated)  required  for  completion  of  exuding  project 55,  670. 00 
Amount  that  can  bo  profitably  expended  iu  fiscal  year  ending  J  une  30, 1893    55,  670. 00 
Submitted  in  compli-iuce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  received  for  building  superstructure  and  for  dredging  at  Ontonagon, 
Mich.,  opened  at  Dulnth,  Minn.,  December  22,  1890. 


No. 


Name  and  addrrss  ofltiililer. 


A.  &  D.Sang.  Duluth.Mfnn 

J.  C.  MorriHou  &  Roderick  McGregor,  Dulalb,  Minn  . 
Williams,  Daughterly  fc.  Upham,  Duluth,  Minn 


|     Superstructure. 

ing.pncel     Price     | 
per  cable !  bidt  per      T  ^ 
vara.      running 
foot. 


10.  ^J 


|21.70  !  $3,255.00 
22.00  |    3,300.00 

i 


Contract  for  building  superstructure  awarded  to  A.  &  D.  Sang,  with  the  approval 
of  the  Chief  of  Engineers.  Contract  dated  January  24,  1891;  work  to  be  finished  by 
September  1, 1891. 

Contract  for  dredging  awarded  to  Williams,  Daugherty  &  Upham,  with  the  ap- 
proval of  the  Chief  of  Edgineers. 

Contract  dated  February  2, 1891;  dredging  to  be  completed  by  August  1,  1891. 


COMMERCIAL  STATISTICS,  ONTONAGON,  MICHIGAN. 

Not  being  able  to  obtain  the  statistics  for  the  years  1889  and  1890, 1  append  the 
statistics  printed  in  Annual  Report  for  the  calendar  year  1888. 

Arrivals  and  clearances  of  vessels. 


1887. 


Tear. 


Arriv- 
als. 


174 
120 


Clear- 


174 
120 


Tonnage. 


222.000 
188,100 


Principal  articles  of  export  and  import. 


- 

Artirloa. 

1887. 

1888. 

Exports: 

Tons. 

28.929 
119 
140 
200 

Ton*. 

42,858 
143 

Copper -  - - 

Pisli 

a 

12 

General  merchandise - 

98 

Total 

29,888 

43,111 

• 

Imports : 

1.600 

600 

504 

26 

47 
500 

1,665 

Grain 

Flour 

Mftflts,  - , -, 

Salt 

Coal 

1,050 

Live  stock 

26 

Dressed  lumber 

22 

Total 

3,277 

2,768 
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KK8. 

IMPROVEMENT  OF  EAGLE  HARBOR,  MICHIGAN. 

This  harbor  was  improved  in  order  to  form  one  of  the  harbors  of  ref- 
uge for  this  shore  of  Lake  Superior.  The  entrance  to  the  small  bay 
which  forms  the  harbor  was  obstructed  by  a  rock  ledge  having  but  8  A 
feet  of  water  over  it  at  the  shoalest  part. 

The  project  for  its  improvement  was  adopted  in  1866,  but  was  modi- 
fied in  succeeding  years  so  that,  as  carried  out,  it  provided  for  a  chan- 
nel through  the  rocky  ledge  130  feet  wide  and  14  feet  deep,  marked  by 
two  guiding  cribs,  one  on  each  side  of  the  channel. 

This  work  was  completed  in  1879  and  appears  to  meet  the  present  de- 
mands of  commerce. 

The  amount  expended  to  June  30,  1891,  was  $94,513.67. 

Nothing  is  required  at  present  for  the  improvement  or  preservation 
of  this  harbor,  as  the  funds  available  will  probably  be  sufficient  to  keep 
the  work  in  good  condition  for  several  years. 

Modified  estimate  (see  Report  of  Chief  of  Engineers,  1876,  II,  328;  1877, 1, 

,     98;  11,845) $97,000.00 

Appropriated 97,000.00 

Name  of  harbor,  Eagle  Harbor,  Michigan;  collection  district,  Superior,  Mich.; 
nearest  light-house,  Eagle  Harbor,  Michigan. 

Money  statement. 

July  1, 1890,  balance  unexpended $2,486.33 

July  1, 1891,  balance  unexpended 2,486.33 


COMMERCIAL  STATISTICS,   EAGLE  HARBOR,  MICHIGAN. 

Not  haying  been  able  to  obtain  commercial  statistics  for  the  years  1887, 1888, 1889, 

or  1890, 1  append  those  for  the  calender  year  1886 : 

Exports :  Tons. 

Copper 1,200 

Imports : 

Coal 15,000 

Lumber 858 

Total 17,058 


K  K  9. 
IMPROVEMENT  OF  HARBOR  AT  MARQUETTE,  MICHIGAN. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1808. 
It  contemplated  the  erection  of  a  breakwater  composed  of  timber  cribs 
ballasted  with  rock  and  extending  from  the  shore  into  the  bay  a  dis- 
tance of  2,000  feet.  This  breakwater  was  completed,  practically  as  pro- 
posed, in  1875. 

In  consequence  of  the  increasing  shipments  of  iron  ore  from  this  port 
the  past  few  years,  the  area  protected  proved  to  be  too  small  for  the 
needs  of  the  shipping  engaged  in  this  commerce.  In  fact,  one  of  the 
largest  ore  docks  is  outside  its  shelter  from  the  most  dangerous  storms. 
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The  extension  of  the  breakwater  became  necessary  some  time  ago,  and 
provision  was  made  for  the  commencement  of  this  extension  in  the  river 
and  harbor  bill  of,  August  11,  1888. 

The  contract  under  this  appropriation  was  for  180  feet  extension  of 
the  breakwater,  but  after  getting  all  the  embankment  artd  cribs  in  place 
two  of  the  latter  were  carried  away  by  a  severe  storm,  leaving  as  the 
net  result  of  the  season's  work  180  feet  of  embankment  and  one  crib  60 
feet  in  length.  Considerable  damage  was  also  done  to  the  remainder 
of  the  pier. 

There  was  much  speoulation  as  to  the  integrity  of  the  riprap  founda- 
tion, but  examination  made  through  theice,  and  since,  proves  that  it  has 
suffered  no  injury.  From  this  it  appear*  that  where  there  are  no  de- 
flecting surfaces  or  obstructions  reaching  to  or  above  the  surface  of  the 
water  there  is  but  little  force  exerted  by  the  waves  at  14  feet  depth. 

The  extension  of  the  breakwater  is  in  an  exposed  place,  and  it  is 
useless  to  attempt  to  carry  ou  work  upon  it  during  the  stormy  seasons 
of  the  year.  There  does  not,  however,  appear  to  be  any  necessity  for 
altering  the  plan  of  construction  materially,  for  where  the  cribs  and 
superstructure  are  finished  the  pier  is  sufficiently  strong.  As  a  precau- 
tion during  the  building,  however,  the  cribs  should  be  decked  over  with 
heavy  timber  as  soon  as  filled  with  rock,  as  otherwise  the  rock  is  liable* 
to  be  scooped  out  by  the  waves  and  the  stability  of  the  crib  destroyed. 
This  can  be  safely  done  in  those  cases  like  Marquette,  where  the  cribs 
are  set  upon  a  substantial  riprap  foundation,  as  there  would  be  but  little 
chance  for  the  ballast  to  escape,  and  even  if  some  did  escape  the  super- 
structure would  not  be  affected,  and  therefore  the  stability  of  the  whole 
structure  would  be  preserved. 

The  contract  now  in  progress  calls  for  120  feet  of  crib  work  and  super- 
structure on  the  120  feet  of  embankment  from  which  the  cribs  were 
taken  by  the  storm,  and  120  feet  of  entirely  new  work,  embankment, 
cribs,  and  superstructure,  making  a  total  extension  of  breakwater  of 
240  feet. 

It  appears  that  the  extension  of  the  breakwater  is  urgently  needed, 
with  the  present  condition  of  the  commerce  of  this  place,  for  I  am  in- 
formed that  there  was  more  time  lost  in  loading  vessels  last  year  on 
account  of  the  water  being  too  rough  for  them  to  lie  at  the  wharves 
than  from  rainy  weather. 

The  estimated  cost  of  the  remaining  700  feet  of  extension,  at  present 
contract  prices,  is  £98,000  contingencies,  etc.,  $9,800  j  a  total  of  $107,800. 
In  addition,  probably  not  less  than  $15,000  will  be  required  for  repairs 
to  old  work  during  the  x>eriod  of  construction. 

The  superstructure  of  the  portion  of  the  breakwater  commenced  in 
1866  and  finished  in  1875  has  been  extensively  repaired,  but  is,  never- 
theless, not  as  secure  as  is  to  be  desired.  Much  of  the  timber  has 
already  been  in  place  several  years  longer  than  the  usual  life  of  timber 
in  this  climate,  and  the  time  is  short,  if  it  has  not  already  arrived, 
when  this  timber  work  must  be  replaced  by  more  permanent  material. 

A  project  for  a  concrete  superstructure  was  prepared  during  the  win- 
ter and  was  approved  February  27,  1890.  This  superstructure  is  esti- 
mated to  cost  $232,936.71,  of  which  sum  $100,000  could  be  expended 
judiciously  in  1  year. 

Harbor  lines  were  established  by  the  honorable  Secretary  of  War  in 
January,  1889,  and  a  reconsideration  of  the  subject  occurred  upon  the 
application  of  the  Duluth,  South  Shore  and  Atlantic  Railway  Company. 
Pending  the  action  of  the  honorable  Secretary  of  War  upon  this  new 
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motion,  the  railroad  company  extended  the  ore  docks  as  prayed  for  in 
the  petition.  I  am  not  advised  as  to  the  final  action  upon  the  railroad 
company's  petition,  but  no  complaints  from  interested  citizens  of  Mar-  • 
quette,  or  from  owners  or  masters  of  vessels  visiting  this  port,  have  so 
far  been  received  by  me  regarding  these  extensions  beyond  the  harbor 
lines,  from  which  it  is  to  be  inferred  that  the  encroachment  is  rather 
viewed  as  advantageous  to  all  concerned. 

RECOMMENDATIONS  FOR  XEXT  YEAR. 

For  pier  extension $107, 800 

For  concrete  superstructure  to  old  work 100, 000 

Genera]  repairs 15, 000 

Total 222,800 

ABSTRACT  OF  APPROPRIATIONS  FOR    IMPROVING   HARBOR  AT  MAKQrKTTK,   MICHIGAN.   , 

By  act  of  Congress  approved — 

March  2,  1867  (allotment) $85,000 

April  10, 1869  (aUotment) 26,730 

July  11,  1870 • 25,000 

March  3,  1871 60,000 

June  10, 1872 50,000 

March  3, 1873 15,000 

June  23,  1874 15,800 

March  3,  1875 : 15,000 

August  14, 1878 2,000 

June  18,  1878 2,000 

March  3, 1879 1,500 

June  14,  1880 1,000 

By  act  of  Congress  passed  August  2,  1882 16, 000 

By  act  of  Congress  approved — 

July  5,  1884 5,000 

August  5, 1886 10,000 

By  act  of  August  11,  1888 25, 000 

By  act  approved  September  19, 1890 ". 40, 000 

Total 394,230 

Money  statement. 

July  1,  1890,  balance  unexpended $6,800.38 

Amount  appropriated  by  act  approved  September  19,  1890 40, 000. 00 

46, 800. 38 
June  30,  1891,  amount  expended  during  fiscal  year 2, 340. 96 

Julv  1,  1891,  balance  unexpended 44, 459. 42 

July  1 ,  1891 ,  outstanding  liabilities $100, 00 

Julv  1,  1891,  amount  covered  by  uncompleted  contracts 28, 080. 00 

28,180.00 

July  1,  1891,  balance  available 16,279.42 

{Amount  (estimated)  required  for  completion  of  existing  project 355,  736. 71 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  222,  800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  propoxate  received  for  con  at  r  noting  240  linear  feet  of  breakwater  at  Marquette, 
Mich.,  and  opened  at  Duluth,  Minn.,  December  17,  1890. 


Ko. 


Kme  and  address  of  bidder. 


Price  bid  per  running  foot  j 


c  a  9  °  X 


M 

If* 

3 

dp 

fl 

SB 

TotaL 

a 

M& 

§ 

°2 

£ 

fc* 

$70.00 

$70.00 

$28,080.00 

135. 00 

80.00 

38,400.00 

84.00 

85.30 

34,588.00 

85.50 

87.93 

32,563.20 

76.42 

81.43 

30,927.60 

85.50 

87.26 

28,083.00 

88.00 

79.00 

82,040.00 

Obarlea  Berner,  Green  Bay.  Wia 

J.  C.Morriaon  and  Roderick  McGregor.  Duluth,  Minn. . 

John  H.  Porter  and  David  Sang,  Duluth,  Minn 

Joseph  Wolf,  Dulnth,  Minn 

John  H.Gillett,  Marquette,  Mich 

Daniel  W.  PoveU.  John  Mitchell,  and  Kdwenl  Mitchell, 

Marquette,  Mien 

Jacob  Zimmerman,  H.  H*TruAx,  and  John  A.  Moore, 

Duluth,  Minn 


$94.00 
105. 00 
109.70 
97.93 
99.88 

101.27 

100.00 


Contract  awarded  to  Mr.  Charles  Berner,  with  the  approval  of  the  Chief  of  Engi- 
neers. 
Contract  dated  January  21, 1891.    Work  to  he  completed  by  October  1, 1891. 


Arrivals 


COMMERCIAL  STATISTICS,   MARQUETTE,  MICHIGAN. 

Arrivals  and  clearances  of  vessels. 


1,450 


Clearances 1, 450 

Tonnage 3,077,666 


Principal  articles  of  export  and  import. 
Exports:  Tons. 

Iron  ore 1,816,353 

Pig  iron 7,570 

Lumber ~.        29,560 

General  merchandise 4, 587 

Total 1,358,070 


Imports : 

Coal 147,687 


Limestone  , 

►Sandstone 

Lumber 

Brick 

General  merchandise  . 


4>2 

9,709 

110 

3,625 

10,918 


Total 176,961 

Vessel  tonnage. 


Tear. 


^"^'tSst 


1890. 
1889. 


3,077,566 
2,896,518  , 


2,122 

1,060 


Increase . 


181,048  , 


1,082 


There  have  been  no  new  lines  of  transportation  established  so  far  as  known. 
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Arrivals  and  clearances  of  vessels  for  four  years.  , 


Year. 

Arrivals. 

Clearances. 

l^tal. 

1887 

095 

654 

1,866 

1,450 

695 

654 

1,866 

1,450 

1  390 

1888 

1  308 

1889 

2,  732 

1890 

2(900 

Comparative  statement  of  receipts  and  shipments  for  4  years. 


1887. 
1888. 


1890. 


Tons. 

894,  772 

832, 335 

1,  709,  913 

1, 535, 031 


K  K  io. 


IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  GRAND  MARAIS,  MICHIGAN, 

The  harbor  of  Grand  Marais,  Mich.,  is  only  accessible  for  vessels 
drawing  less  than  9  feet.  Once  within  the  bay  there  is  ample  depth  to 
float  the  largest  vessels.  As  a  harbor  of  refuge  it  is  of  pressing  impor- 
tance to  the  shipping  navigating  the  lakes  in  this  vicinity,  as  the  many 
wrecks  in  its  neighborhood  bear  mute  witness. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  has  for  its  object  the  creation  of  a  safe  entrance  into  the  bay  for 
vessels  of  the  largest  size.  The  entrance  channel  is  to  be  about  300  feet 
in  width,  protected  by  crib  piers  on  either  side.  The  west  pier  is  now 
1,406  feet  long,  including  100  feet  of  pile  dike,  and  the  east  pier  is  853 
feet  long,  including  100  feet  of  pile  dike. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers  in  1889.  As  the  sand  was  piled  up  between  the  piers  at  the 
inner  ends  to  the  height  of  the  superstructures,  it  was  not  supposed 
that  the  dredged  channel  would  remain  open,  but  it  was  believed  that 
while  the  waves  and  currents  might  level  the  sand  between  the  piers 
and  obliterate  the  channel  no  accessions  of  sand  were  anticipated.  An 
examination  was  made  in  June,  1890,  and  compared  with  the  survey 
made  in  1888  showed  considerable  change.  The  sand  had  been  leveled 
and  distributed  over  a  rather  larger  area  than  was  expected,  and,  al- 
though no  accession  of  sand  appears  to  have  occurred,  the  character 
of  the  bar  and  the  condition  of  the  shore  at  the  inner  ends  of  the  piers 
would  indicate  that  a  large  quantity  of  sand  had  been  washed  into  the 
channel  and  afterwards  washed  out. 

The  storm  of  December  26, 1890,  carried  away  the  end  of  the  west 
pier  with  its  superstructure,  lodging  it  between  the  piers  near  the  inner 
end  of  the  east  pier.  It  is  probably  too  badly  damaged  to  be  replaced, 
even  if  money  were  available  for  that  purpose,  and  in  its  present  posi- 
tion it  will  not  interfere  with  the  use  of  the  channel  to  be  dredged  this 
season. 

A  more  substantial  form  of  protection  at  the  inner  ends  of  the  piers 
than  that  originally  constructed  appeared  essential,  particularly  for  the 
east  pier,  as  the  water  had  cut  through  behind  it. 

One  contract  now  in  force  is  for  building  new  shore  end  on  east  pier 
with  protecting  spurs  on  the  exposed  side,  remodeling  old  shore  cuds, 
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and  repairing  outer  ends  of  piers;  authority  has  also  been  obtained  for 
the  expenditure  of  $1,000  in  repairing  damages  that  occurred  after  the 
other  work  was  advertised,  and  this  will  be  done  as  soon  as  possible. 

Another  contract  is  for  dredging  about  146,000  cubic  yards,  said  work 
under  it  is  about  beginning. 

Although  properly  the  dredging  should  have  been  delayed  until  the 
piers  were  lmished,  the  pressing  need  of  a  channel  of  some  kind  into 
the  harbor  warranted  the  commencement  of  this  work. 

To  complete  the  work  according  to  the  approved  project,  400  feet 
remain  to  be  added  to  the  west  and  900  feet  to  the  east  pier.  If  the 
extension  of  the  piers  continues  with  reasonable  celerity,  probably  a 
channel  dredged  to  full  17  feet  will  not  be  obliterated,*  but  will  preserve 
a  depth  sufficient  to  revive  the  commercial  interests  of  this  place,  which 
are  held  in  abeyance  at  present  for  lack  of  this  essential. 

Vast  lumbering  interests  lie  contiguous  to  this  harbor,  which  would 
make  it  a  shipping  point  in  the  event  of  there  being  a  sufficient  depth 
of  water  in  the  channel  to  accommodate  the  vessels  engaged  in  such 
business,  and  I  think  that  it  would  not  be  long,  after  obtaining  a  navi- 
gable channel  into  it,  before  the  harbor  would  claim  other  distinctions 
than  that  of  a  harbor  of  refuge. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1881,  page  2053) $450, 000 

Appropriated ^ 231,250 

This  work  is  in  the  collection  district  of  Superior,  Mich.  Nearest  light-house,  Big 
Sable,  Mich. 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  OF  ltKVUGH  AT  GltAND  MARAIS, 

MICHIGAN. 

By  act  of  Congress — 

Approved  June  14, 1880 $10,000 

Approved  March  3,  1881 20,000 

Passed  August  2,  1882 v 40,000 

Approved  July  5, 1884 35,000 

Approved  August  5,  1886 26,250 

Of  August  11,  1888 50,000 

Approved  September  19, 1890 50,000 

Total 231,250 

Money  statement 

July  1, 1890,  balance  unexpended $1, 726. 92 

Amount  appropriated  by  act  approved  September  19, 1890 50, 000. 00 

51,726.92 
June  30, 1891,  amounted  expended  during  fiscal  year 1,385.77 

July  1,  1891,  balanee  unexpended » 50,341.15 

July  1,  1891,  outstanding  liabilities $19.20 

July  1, 1891,  amount  covered  by  uncompleted  contracts 43, 151. 00 

43,170.20 

July  1,  1891,  balance  available 7,170.95 


f  Amount  (estimated)  required  for  completion  of  existing  project 218, 750.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  100, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and    s 
harbor  acts  of  June,  1866  and  1867. 
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Abstract  of  proposals  received  for  extending  and  remodeling  shore  ends  ami  repairs  to 
outer  ends  of  canal  piers,  and  dredging  at  G-rand  Marais,  Mich.,  opened  at  Duluth, 
Minn.,  December  29,  1800. 


No. 


Name  and  address  of  bidder. 


CU. 


£5 


Pier  work. 


SS.S 

6     8 


-r  r  -c 
i  ~  -.5 
I  c  c  1 


Total. 


Joseph  Wolf,  Pulutli.  Mini. |  $2, 400 

Alexander  Sang  and  David  Sang,Du»  |  I 

luth.Minn 2,180  | 

Daniel  W.  Powell,  John    Mitchell,  I  . 

and  Ed.MitehoU,  Marquette,  Mich  J      24  ,    2, 800 

Hiigh  Steele,  Duluth,  Ml  mi ! i    1,500 

Williams,    Dauglierty    Sc    Upham, 

Duluth,  Minn 

Cliarles  S.  Barker,  Duluth,  Minn . . . 


$30.00   .$  12, 000 


17* 
17 


35.25 


•38.50 
28.75 


14,100 


15.400 
11,500 


©  E 

ifs. 


$25.50 

32.00 

29.00 
26.50 


Total. 


$5,100 

6,400 

5,800 
5,300 


Total 
prices 
hid  for 

till  pier 
work. 


$19.  :m 

22,680 

24,000 
18,300 


Contract  for  pier  work  awarded  to  Hugh  Steele,  with  the  approval  of  the  Chief  of 
Engineers. 

Contract  dated  February  7,  1891;  work  to  be  completed  by  October  31,  1891. 

Contract  for  dredging  awarded  to  Charles  S.  Barker  with  the  approval  of  the  Chief 
of  Engineers. 

Contract  dated  February  3,  1891;  work  to  be  completed  by  October  31, 1891. 


COMMERCIAL  STATISTICS,   GRAND  MARAI8,   MICHIGAN. 

Arrivals  and  clearances  of  vessels. 


Steamers 

Sailing  vessels . 


Total. 


Vessels. 


"Number. 


Tonnage. 


12,000 
8,000 


20,000 


Principal  articles  of  export  and  import. 

Exports :  Tons. 

Fish 200 

Logs  and  hewed  timber 8, 890 

Imports : 

Hay  and  grain 105 

General  merchandise 210 


Total 9,405 

Receipts  and  shipments  for  four  years. 

Tons. 

1887 1,910 

1888 6,270 

1889 : 8,686 

1890 9,405 
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Arrivals  and  clearance*  of  vessel*  for  four  years. 


You. 


1887. 


VmmIa. 


74 
102 


Ton]iage.H 


Year. 


10, 850   i  1888  . 
25,000  ||  1880. 


181 
108 


TonMfBL 


80,  M 


So  far  as  can  be  learned,  no  new  lines  of  transportation  have  been  established. 

There  are  (estimated)  200,000,000  feet  of  pine  timber  standing,  of  which  this  har- 
bor is  the  natural  outlet,  but  owing  to  the  difficulty  of  snipping  lumber  from  ben 
on  account  of  tbe  incomplete  state  of  the  'entrance,  a  logging  railroad  has  been 
built  from  a  point  about  8  miles  from  the  harbor  to  connect  with  the  head  waters  of 
the  Manistique  River,  and  this  timber  is  now  by  rail  and  river  finding  its  way  to 
Lake  Michigan,  while  the  mills  at  Grand  Marias  are  standing  idle  for  want  of 
proper  shipping  facilities. 


KK  ii. 

PRELIMINARY  EXAMINATION  OF  ALLOUEZ  BAY,  AT  THE  WEST  END  OF 
LAKE  SUPERIOR:  ALSO  THE  NEMADJI  RIVER  FOR  A  DISTANCE  OF  FOUR 
MILES  ABOVE  ITS  MOUTH,  WITH  A  VIEW  OF  DETERMINING  THE  BEST 
METHOD  OF  IMPROVING  AND  MAKING  THEM  AVAILABLE  AS  A  PORTION 
OF  THE  HARBOR  SYSTEM  OF  THE  CITY  OF  SUPERIOR. 

[Printed  in  House  Ex.  Doc.  No.  40,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  3, 1890. 

Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy 
of  report,  dated  October  14,  1890,  by  Maj.  James  B.  Qninn,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  AUonez  (Al- 
louez)  Bay  at  the  west  end  of  Lake  Superior,  also  the  Nemadji  River 
for  a  distance  of  4  miles  above  its  mouth,  Wisconsin,  with  a  view  of 
determining  the  best  method  of  improving  and  making  them  available 
as  a  portion  of  the  harbor  system  of  the  city  of  Superior,  made  to  com- 

ly  with  the  provisions  of  the  river  and  harbor  act  approved  Septeui- 

er  19, 1890. 
Major  Quinn  is  of  the  opinion  that  these  localities  are  worthy  of  im- 

Srovement.    Col.  O.  M.  Poe,  Corps  of  Engftieers,  Division  Engineer, 
Torthwest  Division,  is  of  the  opinion  that  Nemadji  River  is  not,  at  the 
present  time,  worthy  of  improvement  by  the  General  Government  to 
the  extent  proposed.    I  concur  in  the  views  of  Colonel  Poe. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineer*. 
Hon.  Rbbfield  Proctor, 

Secretary  of  War. 


t 


report  of  major  james  b.  quinn,  corps  of  engineers. 

United  States  Engineer  Office, 

Duluth,  Minn.,  October,  14, 1890. 
General:  In  response  to  the  instructions  in  letter  from  your  office 
dated  September  20, 1890,  I  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  the  Allouez  Bay  and  Ke- 
madji  River  surveys: 
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In  the  bill  as  printed  Allonez  Bay  is  named,  but  it  is  evident  that 
Allouez  Bay  is  intended,  the  substitution  of  an  n  for  a  u  in  the  spell- 
ing being  an  error  which  I  presume  is  immaterial, 

Allouez  Bay  is  very  shallow,  and  whatever  improvement  is  made  in 
it  would  be  confined  principally  to  the  dredging  of  channels  in  front  of 
the  dock  lines  which  may  be  established  and  such  other  channels  as 
may  be  requisite  to  connect  it  with  the  navigable  areas  of  Superior 
Bay.  Its  little  depth  has  so  far  prevented  any  utilization  of  its  shores 
for  dockage  purposes,  and  I  am  informed  that  several  commercial  inter- 
ests are  held  in  abeyance  pending  the  construction  of  suitable  channels 
in  this  bay. 

The  Memadji  Biver  is  navigable  for  tugs  and  vessels  of  light  draft 
for  a  distance  of  about  4  miles  from  its  mouth.  Some  brickyards  are 
located  upon  it,  and  other  manufacturing  establishments  are  in  course 
of  construction.  This  river  is  rather  turbulent  during  the  spring  fresh- 
ets, and  for  some  years  back  more  or  less  dredging  has  been  done  on 
the  bar  at  its  mouth  to  maintain  navigation  between  the  river  and 
Superior  Bay,  but  aside  from  this  no  systematic  project  for  its  improve- 
ment has  been  devised. 

In  the  absence  of  conclusive  ocular  evidence  of  the  worthiness  of 
improvement  in  the  case  of  Allouez  Bay  and  Kemadji  River;  I  addressed 
a  letter  to  the  parties  interested  in  having  these  localities  improved 
and  a  copy  of  the  letter  received  in  response  is  inclosed. 

I  am  of  the  opinion  that  in  view  of  the  contemplated  commercial  en- 
terprises which  the  improvement  of  the  Allouez  Bay  and  Nemadji  River 
will  promote  the  improvement  of  these  localities  is  worthy. 

ESTIMATED  COST  OF  SURVEY. 

The  contemplated  survey  embraces  considerable  territory  and  must, 
for  the  purposes  contemplated,  be  made  with  considerable  precision. 
Part  of  the  work  can  best  be  done  after  the  ice  forms. 

Including  the  office  work  about  three  months'  time  will  be  required 
to  complete  it,  and  it  is  estimated  that  it  will  cost,  including  contingen- 
cies, $2,563. 
Respectfully  submitted. 

James  B.  Quinn, 
Major  y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  TJ.  8.  A. 
(Through  Ool.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
^Northwest  Division.) 

(Hist  Indorsement.] 

U.  S.  Engineer  Office, 

Detroit,  Mich.,  October  21, 1890. 
Bespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers,  with 
the  following  remarks,  viz : 

The  importance  of  INemacyi  Biver  appears  to  be  almost  wholly  pros- 
pective. In  view  of  the  fact  that  the  approved  harbor  lines  on  the 
Superior  City  front  of  Superior  Bay  are  now  folly  4  miles  in  extent, 
and  almost  entirely  open  to  occupation,  it  would  seem  that  sufficient 
accommodation  can  readily  be  found  there  for  all  the  commerce  which 
yrill  be  developed  for  some  years  to  come. 
ENG  91 158 
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Although  Nemadji  River  has  no  great  depth  at  its  month,  yet  the 
comparatively  small  amount  of  dredging  required  to  render  available 
the  navigation  of  the  river  for  smaller  craft  may  be  advisable;  but  bear- 
ing in  mind  the  more  pressing  requirements  of  other  localities,  I  am  re- 
luctantly driven  to  the  conclusion  that  this  river  is  not,  at  the  present 
time?  worthy  of  improvement  by  the  General  Government  to  the  extent 
herein  proposed,  and  I  therefore  recommend  that  this  project  be  dis- 
approved. 

O.  M.  POE, 

Colonel,  Corps  of  Engineer*, 
Engineer  Northwest  Division. 


LKTTXB  FBOM  CHAMBKB  OF  OOMMZBCB  OF  8UFKBIOB, 

Chamber  of  Commbbcb, 

Superior,  WU.,  October  7, 1890. 

Sib:  It  la  much  to  be  hoped  that  yon  will  find  time  and  opportunity  this  fall  to 
make  the  survey  of  Allouez  Bay  and  Nemadji  River,  recently  authorized  by  Con- 
gress in  the  river  and  harbor  act.  The  necessity  for  the  survey  is  amply  recognized 
by  Congress  in  the  wording  of  the  item,  which,  under  the  head  of  surveys,  reads  ss 
follows: 

"Allouez  Bay,  at  the  west  end  of  Lake  Superior,  also  the  Nemadji  River  for  a  dis- 
tance of  4  miles  above  its  mouth,  with  a  view  of  determining  the  best  method  of  im- 
proving and  making  them  available  as  a  portion  of  the  harbor  system  of  the  city  of 
Superior." 

One  of  the  largest  and  most  available  divisions  of  the  city  of  Superior,  the  eastern, 
lies  mainly  on  Allouez  Bay,  and  the  Nemadji  River  courses  through  the  heart  of  the 
city,  as  does  the  Chicago  Ki ver  through  Chicago. 

The  commerce  of  the  port  of  Superior  is  becoming  so  large  and  varied,  the  quan- 
tities of  wheat,  coal,  lumber,  and  other  commodities  handled  at  this  point  now  com- 
paring favorably  with  such  ports  as  Buffalo,  Chicago,  and  Duluth,  that  the  harbor 
area  needs  to  be  enlarged,  and  that,  too,  without  delay. 

The  Northern  Pacific,  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha,  the  Duluth, 
South  Shore  and  Atlantic,  the  Wisconsin  Central,  and  at  least  three  other  trunk  rail- 
way lines,  also  the  Superior  Terminal  and  Belt  Line  Railway  Company,  have  interests 
on  these  waters  whose  value  to  the  railroads  and  to  the  public  will  be  greatly  en- 
hanced by  the  proposed  surveys  and  improvements.  A  company  is  organized  to  build 
the  largest  sawmill  in  the  West,  with  capacious  docks  and  shipping  facilities,  on 
Allouez  Bay;  also  a  flouring  mill,  having  a  capacity  of  2.000  barrels  per  day,  with 
necessary  elevators,  storehouses,  wharves,  etc.  Two  establishments  for  sawing  and 
handling  brownstone  for  building  purposes  on  a  large  scale  have  locations  on  the 
Nemadji  River,  about  1  mile  above  its  mouth,  and  two  brickyards  are  in  successful 
operation  about  2  miles  above  its  mouth ;  two  similar  yards  are  located  about  5  miles 
up  the  stream,  and  would  use  its  navigation  if  made  available  for  large  vessels:  while 
about  4  miles  up  is  the  new  town  of  South  Superior,  a  manufacturing  suburb  or  Supe- 
rior, having  to-day  a  population  of  about  1,000  persons,  and  growing  rapidly,  mainly 
supported  at  present  by  two  large  industrial  establishments,  the  La  Belle  Wagon 
Works  and  the  Webster  Chair  Company. 

The  business  of  South  Superior  alone  warrants  the  speedy  improvement  of  the 
Nemadji  River  from  its  mouth  to  a  point  4  miles  up  the  stream. 

Several  minor  interests  and  industries  using  the  navigation  of  these  waters  might 
also  be  mentioned. 

The  need  of  adding  these  waters  to  the  available  harbor  area  of  Superior  is  very 
urgent,  and  the  commencement  of  the  work  will  be  looked  forward  to  with  great  in* 
terest  oy  all  concerned. 

Jamb8  Bardon, 
Chairman  Harbor  Committee,  Chamber  of  Commerce  of  Superior. 

Maj.  Jamks  B.  Quinn, 

Corps  of  Engineers,  V.  S.  A. 
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K  K  12. 

ESTABLISHMENT  OF  HARBOR  LINES  AT  DULUTH,  MINNESOTA,  BAY  OF  ST. 
LOUIS,  SUPERIOR  BAY,  AND  THE  ADJACENT  WATERS,  MINNESOTA  AND 
WISCONSIN. 

We,  the  undersigned,  who  are  citizens  of  Duluth  and  interested  in 
the  preservation  of  the  harbor  in  the  Bay  of  Duluth  and  in  the  Bay  of 
St.  Louis,  respectfully  represent  that  dock  lines  in  the  State  of  Minne- 
sota have  been  established  along  Minnesota  Point,  along*  the  mainland, 
along  both  sides  of  Rice  Point,  and  along  the  Bay  and  River  St.  Louis, 
as  is  shown  by  the  ordinances  and  act  of  legislature,  copies  of  which  are 
hereto  attached  *  and  to  which  reference  is  made. 

That  opposite  these  lines,  in  the  State  of  Minnesota,  other  dock  lines 
have  been  established,  in  the  State  of  Wisconsin,  leaving  a  channel  of 
varying  width  between.  The  channel  between  Rice  Point  and  Minne- 
sota Point,  as  stall  left  by  the  action  of  our  common  council  between 
the  dock  lines,  is  2,000  feet  in  width.  In  the  Bay  of  St.  Louis  the  ex- 
treme distance  between  the  dock  lines  on  opposite  side,  near  Rice  Point, 
is  about  4^000  feet,  and  in  passing  westward  the  dock  lines  approach 
each  other  so  that  they  are  only  a  few  hundred  feet  apart  where  the 
deep  natural  channel  of  the  St.  Louis  Bay,  near  the  draw  in  the  St. 
Paul  and  Duluth  Railway  Company's  bridge,  is  encountered.  Large 
improvements  in  the  way  of  dock  building  and  dredging  are  constantly 
being  carried  on  upon  both  sides  of  the  Bay  of  St.  Louis  and  in  the 
Bay  of  Duluth,  and  it  is  extremely  desirable  that  the  General  Govern- 
ment should  take  up  the  question  of  these  dock  lines  and  determine 
whether  or  not  it  will  ratify  the  action  taken  by  the  local  municipal 
authorities  upon  the  subject,  so  that  all  improvements  and-  expendi- 
tures of  money  hereafter  to  be  made  may  not  be  disturbed  on  account 
of  infringing  upon  the  right  and  interests  of  navigation,  as  represented 
in  the  General  Government.  In  the  course  of  the  various  dredgiugs 
which  are  being  carried  on  contractors  are  making  a  practice  of  deposit- 
ing their  dredgings  in  the  midst  of  existing  channels,  so  that  it  will  have 
to  be  removed  in  the  future  improvements  of  the  harbor  at  large  ex- 
pense. And  we  desire  that  the  Government  may  investigate  the  ques- 
tion so  as  to  take  charge  of  that  portion  of  the  harbor  outside  the 
dock  lines,  with  a  view  of  protecting  the  same  in  the  interests  of  navi- 
gation. Your  petitioners,  therefore,  respectfully  submit  the  subject  for 
your  consideration,  and  ask  that  immediate  action  may  be  taken  in 
the  premises.    And  your  petitioners  will  ever  pray. 

S.  A.  Thompson, 
Secretary  Chamber  of  Commerce, 
(and  twenty  others). 

Hon.  Redfield  Proctor, 

Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

July  22,  1S90. 
Respectfully  submitted  to  the  Secretary  of  War  with  the  recommenda- 
tion that  the  Board  organized  for  the  harbor  lines  at  Portage  Lake, 
Michigan,  namely,  Col.  O.  M.  Poe,  Maj.  J.  B.  Quinn,  and  Capt.  W.  L. 

*  Not  printed. 
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Marshall,  Corps  of  Engineers,  be  also  charged  with  the  duty  of  report- 
ing upon  the  harbor  fines  at  Duluth,  Bay  of  St.  Louis,  Superior  Bay, 
and  the  adjacent  waters. 

If  approved  by  the  Secretary  the  necessary  orders  will  be  given  the 
Board. 

Thos.  Lincoln  Casey, 
Brig.  6en.,  Chief  of  Engineers. 

[Third  indorsement.] 

War  Department, 

July  24,  1890. 
*The  recommendation  of  the  Chief  of  Engineers  is  approved. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


REPORT  OF  BOARD  OF  ENGINEERS. 

Duluth,  Minn,  August  23, 1890. 

General:  The  Board  of  Engineers  constituted  by  Special  Orders 
No.  40,  Headquarters,  Corps  of  Engineers,  current  series,  assembled  at 
Duluth,  Minn.,  August  21, 1890,  in  accordance  with  Special  Orders  No. 
46,  Headquarters,  Corps  of  Engineers,  dated  July  25, 1890,  and  proceeded 
to  consider  the  location  of  the  harbor  lines  required  at  Duluth,  Minn., 
the  Bay  of  St.  Louis,  Superior  Bay,  and  the  adjacent  waters. 

The  Board  examined  the  maps  in  the  office  of  the  engineer  in  charge 
of  the  district,  and  afterwards  spent  half  a  day  in  traversing  the  prob- 
able lines.  The  Board  also  considered  the  several  municipal  ordinances 
of  Duluth  and  Superior  providing  for  dock  lines  within  the  limits  of 
their  jurisdiction,  and  by  the  legislature  of  the  State  of  Minnesota  be- 
yond the  limits  of  Duluth.  A  tabular  statement  of  these  ordinances, 
etc.,  is  hereto  appended. 

The  views  of  the  representatives  of  the  several  localities  involved  were 
invited  and  the  Board  was  accompanied  in  the  inspection  of  the  dock 
lines  prescribed  by  the  municipal  ordinances  and  legislative  acts  above 
referred  to  by  Mr.  C.  F.  Johnson,  collector  of  customs  of  the  port  of 
Duluth,  Maj.  M.  R.  Baldwin,  president  of  the  Duluth  Chamber  of  Com- 
merce, and  Mr.  W.  F.  Street,  the  secretary  of  the  Chamber  of  Commerce 
of  Superior. 

After  due  consideration  of  the  questions  involved  the  Board  recom- 
mends that  with  some  slight  changes  the  harbor  lines  described  by  the 
municipal  ordinances  and  legislative  acts  cited,  and  as  hereinafter  de- 
scribed and  referred  to  the  true  meridian,  be  approved.  The  changes 
that  the  Board  recommends  are  that  to  avoid  encroaching  upon  the 
present  navigable  channel  the  harbor  lines  at  the  southerly  end  of 
Minnesota  Point  be  so  drawn  that  the  junction  of  the  last  two  courses 
shall  be  at  the  westerly  corner  of  Willard  Dock  as  it  stands  at  this  date, 
and  that  in  the  vicinity  of  Grassy  Point  the  dock  line  of  the  Minnesota 
side  of  the  channel  shall  be  so  established  as  not  to  reduce  the  width 
between  the  dock  lines  at  any  point  to  less  than  600  feet. 

The  following  description  by  courses  and  distances  indicates  the  loca- 
tions of  the  dock  lines  in  accordance  with  the  foregoing  recommenda- 
tions, and  the  map*  hereto  attached  and  submitted  as  part  of  this  report 
exhibits  the  lines  drawn  to  correspond  with  the  description. 

•Omitted.  """"     ~"~        — — ~ 
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DESCRIPTION. 

Commencing  at  a  point  in  the  south  face  of  the  north  pier  of  Duluth  Canal,  €60 
feet  west  of  west  line  of  Lakcuvenue;  thence  northerly  parallel  with  Lake  avenue 
for  a  distance  of  about  950  feet;  thence  in  a  southwesterly  direction  about  3,235  feet 
to  a  point  90  feet  west  of  west  line  of  Ninth  avenue  west,  this  line  being  distant  from 
the  south  line  of  Railroad  street  998.6  feet  on  west  line  of  Sixth  avenue  west,  and 
964.8  feet  from  south  line  of  Railroad  street  on  west  line  of  Ninth  avenue  west; 
thence  south  on  an  angle  of  53°  59*  to  the  left  of  the  prolongation  of  the  preceding 
line  about  845  feet  to  the  easterly  corner  of  the  Northern  Pacific  Railroad  Company's 
dock;  thence  1,408  feet  in  a  southerly  direction  on  a  line  towards  (but  not  reaching) 
the  intersection  of  the  westerly  line  of  Eighth  street  on  Rice  Point  with  the  town- 
ship line  between  Townships  49  and  50  north,  of  range  14  west ;  thence  about  5,870  feet 
in  a  southeasterly  direction  parallel  with  and  2,530  feet  from  the  east  line  of  Garfield 
avenue,  Rice  Point,  to  a  point  400  feet  north  of  the  north  line  of  Walnut  avenue  pro- 
longed; thence  565.7  feet  with  a  deflection  of  45  degrees  to  the  right,  to  the  north 
line  of  Walnut  avenue  prolonged  according  to  the  recorded  plat  or  Duluth;  thence 
2,087  feet  southwesterly  along  the  north  line  of  Walnut  avenue  and  same  prolonged; 
thence  westerly  to  a  point  in  the  prolongation  of  the  northerly  line  of  Spruce  avenue 
229  feet  southwesterly  of  the  west  line  of  Garfield  avenue,  Rice  Point;  thence  west- 
erly to  a  point  in  the  prolongation  of  the  northerly  line  of  Pine  avenue,  430  feet 
southwesterly  of  the  west  line  of  said  Garfield  avenue;  thence  westerly  to  a  point 
in  the  prolongation  of  the  center  line  of  Lynn  avenue,  1,350  feet  southwesterly  of  the 
center  line  of  said  Garfield  avenue;  thence  northwesterly  parallel  with  said  Garfield 
avenue  to  a  point  where  the  dividing  line  between  lots  7  and  8  in  Block  G,  Duluth 
proper,  second  division,  if  produced  will  intersect  with  the  same;  thence  westerly 
at  right  angles,  to  a  point  where  the  westerly  line  of  Twenty-second  avenue  west,  if 
produced,  will  intersect  the  same ;  thence  southeasterly  on  a  line  parallel  with  and 
about  2.108  feet  distant  from  the  westerly  line  of  Garfield  avenue,  on  Rice  Point,  to  a 
point  of  intersection  with  the  northerly  line  of  Elm  avenue  prolonged :  thence  south- 
westerly to  a  point  on  the  west  line  of  Mountain  avenue,  Oneota,  prolonged,  distant 
3,000  feet  from  the  southwesterly  corner  of  Oneota  street  (formerly  First  street)  and 
Mountain  avenue,  Oneota ;  thence  by  true  bearings  south  4°  51'  east  about  2.975  feet  to 
a  point  on  track  center  of  the  St.  Paul  and  Duluth  Short  Line  Bridge,  150  feet  west  of 
west  end  of  draw  span  and  making  an  angle  with  said  track  center  of  84°  50*  reckoned 
to  the  north  of  the  westerly  direction  of  the  track ;  thence  continuing  in  same  direction 
of  south  4°  51'  east  about  1,925  feet ;  thence  south  23°  54'  west  915  feet,  to  a  point 
1,315  feet  due  west  of  the  southwest  corner  of  section  16,  Township  49,  Range  14 
west;  thence  continuing  in  same  direction  of  south  23°  54'  west  1,630  feet:  thence 
south  83°  2'  west  about  840  feet  to  the  8-foot  curve  of  depth  on  northerly  side  of  the 
natural  deep-water  channel  of  the  St.  Louis  River;  thence  following  this  curve  of 
depth  up  to  a  point  in  the  southerly  prolongation  of  the  township  line  between  town- 
ships 49  north,  range  14  west,  and  49  north,  range  15  west,  3,220  feet  south  of  the 
quarter-section  corner,  at  west  side  of  section  18,  township  49,  range  14  west,  ex- 
cepting that  the  dock  line  leaves  the  8-foot  curve  of  depth  about  1,200  feet  before 
reaching  the  above-described  point  on  the  township  line,  and  proceeds  in  a  direct 
line  to  said  point. 

Commencing  at  the  southwesterly  corner  of  the  south  pier  of  the  Duluth  Ship  Canal ; 
thence  in  a  direct  line  to  a  point  on  the  westerly  line  of  Minnesota  avenue,  Upper 
Duluth,  300  feet  southerly  from  the  intersection  of  said  westerly  line  of  Minnesota 
avenue  with  the  channel  side  of  said  south  pier:  thence  in  a  direct  line  to  a  point  on 
the  westerly  prolongation  of  the  center  line  of  Dundee  street  1,480  feet  westerly  from 
the  westerly  line  of  St.  Louis  avenue;  thence  southerly  parallel  with,  and  1,480  feet 
from,  the  said  westerly  line  of  St.  Louis  avenue,  to  the  westerly  prolongation  of  the 
center  line  of  Pine  street,  said  Pine  street  being  the  dividing  line  between  Upper  and 
Lower  Duluth ;  thence  southerly  and  parallel  with  and  1,480  feet  westerly  from  the 
westerly  line  of  said  St.  Louis  avenue  to  a  point  on  the  prolongation  of  the  southerly 
line  of  Lower  Duluth,  and  2,060  feet  westerlv  from  a  stone  monument  which  is  situ- 
ate on  the  easterly  line  of  Lake  avenue  and  400  feet  southerly  from  the  southerly  line 
>f  St.  Charles  street;  thence  on  a  line  making  an  angle  of  about  10°  307  to  the  east- 
3rly  of  a  prolongation  of  the  above  line  about  10,050  feet  to  a  point,  said  point  being 
J55  feet  distant  westerly  from  a  granite  monument  planted  near  the  center  of  Minne- 
sota Point,  about  9,840  feet  southerly  from  the  southerly  line  of  Lower  Duluth  afore- 
jaid :  said  granite  monument  being  35  feet  easterly  from  the  United  States  Lake  Sur- 
rey base  line,  and  said  955  feet  being  measured  in  a  direction  having  an  angle  of  90° 
\2'  with  said  base  line,  reckoned  to  the  left  of  the  northerly  end  of  the  latter;  thence 
>n  a  line  making  an  angle  of  about  2°  38'  to  the  easterly  of  a  prolongation  of  the 
above-described  line  about  5,290  feet  to  the  westerly  corner  of  Willard/s  Dock,  as  it 
itands  at  this  date ;  thence  on  a  line  making  an  angle  of  about  16°  &  to  the  easterly 
»f  a  prolongation  of  the  last-described  line  about  570  feet  to  a  point,  said  point  being 
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situated  at  a  distance  westerly  of  48.6  feet,  measured  at  right  angles  to  said  line  from 
a  certain  sandstone  monument  set  near  the  shore  of  Superior  Bay  and  on  the  west 
line j>f  the  United  States  Government  reservation  on  said  Minnesota  Point. 

Commencing  at  a  point  in  St.  Louis  Bay  opposite  Grassy  Point,  575  feet  north,  1° 
1'  east,  and  400  feet  north  88°  59'  west,  of  the  southwest  corner  of  section  16,  town- 
ship 49,  range  14  west;  thence  north  21°  1'  east  1,030  feet;  thence  north  1°  V  east 
630  feet;  thence  north  25°  29'  west  629.35  feet  to  the  center  of  railroad  track  of  tho 
St.  Paul  and  Duluth  Railroad  Bridge,  making  an  angle  of  64°  12'  with  the  latter; 
thence  continuing  in  the  same  direction  north  25°  29'  west  670.65  feet:  thence  north 
1°  T  east  1,780  feet;  thence  north  48°  46'  east  700  feet;  thence  north  70°  12f  east 
7,367.1  feet  to  the  east  line  of  the  Lehigh  Dock  property  and  passing  57.3  feet  north 
(on  line  of  west  face  of  dock  produced)  of  the  northwest  corner  of  the  Lehigh  Dock ; 
thence  north  62°  16'  east  1,164.55  feet  to  a  point  on  the  center  line  of  track  of  the 
Northern  Pacific  Railroad  Bridge  149.35  feet  south  of  south  end  of  the  draw  span  of 
the  Wisconsin  draw,  and  making  an/angle  of  61°  59/  with  track  center;  thence  con- 
tinuing in  the  same  direction  north  62°  16'  east  737.05  feet  to  the  northeast  corner  of 
the  Omaha  Dook  (or  nearly  thereto) ;  thence  southeasterly,  making  an  angle  of  116° 
r  with  preceding  line,  up  into  Howard's  Pocket  for  a  distance  of  4,300  feet. 

Commencing  again  at  tie  initial  point  of  the  description,  namely,  575  feet  north  1°  1' 
east,  and  400  feet  north  88°  59/  west,  of  the  south  west  corner  of  section  loytownship 
49,  range  14  west;  thence  south  23°  54'  west  2,875  feet;  thence  south  83°  2/  west 
about  1.550  feet  to  a  point  600  feet  southerly  from  the  8-foot  curve  of  depth  on  the 
northerly  side  of  the  natural  deep-water  channel  of  the  St.  Louis  River;  thence  fol- 
lowing up  said  river  parallel  to  and  600  feet  from  said  8-foot  curve  of  depth  to  a  point 
in  the  southerly  prolongation  of  the  township  line  between  townships  49,  range  14 
west,  and  49,  range  15  west,  3,970  feet  south  of  the  quarter-section  corner  at  west  side 
of  section  18,  township  49,  range  14  west,  excepting  that  for  the  last  1,000  feet  of  the 
last-described  course  the  dock  line  follows  the  8-foot  curve  of  depth  on  the  southerly 
side  of  the  natural  deep-water  channel  of  the  St.  Louis  River. 

Commencing  at  a  point  533.7  feet  east  of  the  north  quarter-section  corner  of  section 
14,  township  49,  range  14  west,  in  Douglas  County,  Wis.,  said  point  being  also  156.3 
feet  distant  from  the  center  line  of  the  Northern  Pacific  Railroad  track,  measured 
west  therefrom  on  the  north  line  of  said  section  14,  township  49,  range  14  west,  from 
station  158  plus  95  of  said  railroad;  thence  by  true  bearings  north  49°  5'  west  abont 
6,171  feet ;  thence  north  3°  32'  east  60.3  feet;  thence  north  56°  22'  east  1,296.8  feet  to 
a  point,  this  point  being  343  feet  northwesterly  from  the  northerly  corner  of  the  St. 
Paul  and  Pacific  coal  dock  on  Connor  Point,  as  now  constructed  (August,  1890),  and 
on  the  line  of  its  northeasterly  face  produced;  thence  south  53°  east  about  3,8% 
feet  to  a  point  distant  1,005.9  feet,  measured  on  a  line  drawn  at  right  angles  to  and 
northeasterly  from  the  center  line  of  the  Northern  Pacific  Railroad  track  on  Connor 
Point,  at  Station  182  plus  29.3  of  said  railroad;  thence  south  44°  20*  east  about  18,700 
feet  to  a  point  on  the  prolongation  of  the  center  line  of  Walker  avenue,  and  2,004 
feet  from  the  center  line  of  West  Second  street,  in  the  city  of  Superior,  this  last- 
mentioned  course  also  passing  about  1  foot  outside  of  the  fender  piles  on  the  northerly 
corner  of  the  Northern  Pacihc  Railroad  Company's  dock :  thence  north  70°  iff  east 
1,220"  feet ;  thence  tangent  to  the  last-mentioned  line  easterly  and  southerly  on  a  cir- 
cular curve  of  200  feet  radius,  326  feet :  thence  southerly  tangent  to  said  circular 
curve  492  feet  to  the  westerly  shore  of  the  Namadji  River. 

All  of  which  is  respectfully  submitted. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers,  etc. 
Jambs  B.  Quinn, 
Major,  Corps  of  Engineers. 
W.  L.  Marshall, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  5, 1890. 
Bespectfiilly  submitted  to  the  Secretary  of  War. 
It  being  made  manifest  to  the  Secretary  of  War  that  the  establish- 
ment of  harbor  lines  is  essential  to  the  preservation  and  protection  of 
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the  harbor  at  Duluth.  Bay  of  St.  Louis,  Superior  Bay,  and  the  adjacent 
waters,  a  Board  of  Engineers  was  constituted  by  Special  Orders  from 
Headquarters,  Corps  of  Engineers,  to  consider  and  report  upon  this 
subject,  and  the  report  of  the  Board  recommends  for  approval  of  the 
Secretary  of  War  the  harbor  and  dock  lines  described  in  the  within 
report  and  delineated  upon  the  accompanying  chart. 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

H.  M.  Adams, 
Major,  Corps  of  Engineers,  in  charge* 


[Seoond  indorsement.] 


Approved* 


War  Department, 

September  8, 1890. 

L.  A.  Grant, 
Acting  Secretary  of  nor. 


List  of  ordinances,  etc.,  referring  to  the  location  of  harbor  lines  at  Duluth,  Minn.,  the  Bay 
of  St.  Louis,  Superior  Bay,  and  the  adjacent  waters. 


Date. 


Locality. 


By  Duluth  City  or  Village. 


By  act  of  State  legislature 

Byboard  of  supervisors,  Douglas  County, 

By  board  of  trustees,  village  of  Superior, 
Wis. 


Jan.  18,1872 
Apr.    3,1872 
Mar.   8,1873 
Feb.  10. 1883 
July  22, 1884 
Aug.  5.1884 
Feb.  16, 1886  i 
May    8,1886. 
Dec  23,1886> 
Oct.   28,1889, 
July  16, 1890 
Feb.  25, 1887 
Apr.    1.1884 

Mar. —,1889 


Main  harbor. 

Do. 
East  side  Rices  Point. 
Rices  Point,  end  and  west  side. 
End  and  west  side  Rioes  Point. 

Do. 

Do. 

Do. 
East  side  Rioes  Point. 
N.  P.  Dock,  taking  out  angle. 
West  side  Minnesota  Point,  south  of  oanaL 
North  side  St.  Louis  Bay  and  Grassy  Point. 
Superior  Bay  and  around  Connor  Point. 

South  side  of  St.  Louis  Bay. 


KKl3. 
ESTABLISHMENT  OF  HARBOR  LINES  IN  PORTAGE  LAKE>  MICHIGAN. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  June  30, 1890. 
Sib  :  I  have  the  honor  to  submit  a  copy  of  the  act  approved  June  20, 
1890,  authorizing  and  directing  the  Secretary  of  War  to  establish  new 
harbor  lines  in  Portage  Lake,  and  to  recommend  that  a  board  of  officers, 
Corps  of  Engineers,  consisting  of  Col.  O.  M.  Poe,  Maj.  J.  B.  Quinn, 
and  Capt.  W.  L.  Marshall,  be  constituted  by  order  trow  this  Office  for 
the  purpose  of  examining  the  subject,  making  such  surveys  as  may  be 
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necessary,  and  recommending  to  the  Secretary  of  War  the  location  of 
new  harbor  lines  at  the  locality  concerned. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineer*. 
Hon,  Kedfield  Proctor, 

Secretary  of  War. 

[First  indorsement.] 

War  Department, 

July  1, 1890. 
Approved. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

[Printed  in  House  Ex.  Doc.  No.  200,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  20, 1891. 
Sir  :  The  act  of  Congress  approved  June  20, 1890,  authorizes  and 
directs  the  Secretary  of  War  to  establish  new  harbor  lines  in  Portage 
Lake,  Houghton  County,  Mich.,  and  section  17  of  the  river  and  harbor 
act  approved  September  19, 1890,  directing  certain  examinations  and 
surveys,  provides  for  "  resurvey  and  relocation  of  harbor  line  in  Por- 
tage Lake,  Houghton  County,  Mich.,  in  conformity  with  the  provisions 
of  recent  law." 

A  Board  of  Engineers  was,  by  your  authority,  constituted  to  consider 
and  report  upon  the  question  of  the  establishment  of  harbor  lines  at 
Portage  Lake,  and  a  report  was  submitted  December  11, 1890,  accom- 
panied by  a  map  showing  new  harbor  lines  recommended  by  the  Board. 
The  report  of  the  Board  and  the  location  of  the  harbor  lines,  as  indi- 
cated on  the  map,  were  approved  by  the  Assistant  Secretary  of  War 
January  5, 1891,  and  I  have  now  the  honor  to  submit  the  accompany- 
ing copies  of  the  report  and  map,  with  recommendation  that  they  be 
transmitted  to  Congress,  under  the  provisions  of  section  18  of  the  river 
and  harbor  act  of  September  19, 1890,  which  requires  that  reports  in 
relation  to  the  examinations  and  surveys  directed  be  made  to  the  House 
of  Representatives. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 


REPORT  OF  BOARD   OF  ENGINEERS. 
(Printed  In  House  Ex.  Doc.  No.  200,  Fifty-first  Congress,  second  session.] 

Houghton,  Mich.,  December  11,  1890. 
General  :  The  Board  of  Engineers,  constituted  by  Special  Orders 
No.  40,  Headquarters,  Corps  of  Engineers,  TJ.  S.  Army,  July  5,  1890, 
assembled  at  Houghton,  Mich.,  at  10  a.  m.,  December  10,  and  pro- 
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ceeded  to  consider  the  subject  of  the  establishment  of  new  harbor  lines 
in  Portage  Lake,  Houghton  County,  Mich.,  in  accordance  with  the  act 
of  Congress  approved  June  20, 1890.  Conformably  to  the  instructions 
conveyed  to  the  Board  in  the  letter  from  the  Chief  of  Engineers,  ad- 
dressed to  the  senior  member  of  the  Board,  dated  Office  of  the  Chief 
of  Engineers,  Washington,  D.  C,  July  7, 1890,  the  Board  held  a  public 
meeting  and  listened  to  statements  presented  by  such  persons  as  were 
in  attendance.  It  is  only  Mr  to  state  that  the  persons  present  repre- 
sented mining  and  other  business  of  the  locality,  but  no  one  appeared 
to  specially  represent  the  navigation  interests;  though,  of  course,  all 
were  directly  concerned  in  the  commercial  uses  of  the  waters  in  ques- 
tion, including  facilities  for  shipping  the  products  of  the  vicinage  and 
receiving  the  supplier  which  must  necessarily  reach  this  point  by  water. 

The  Hon.  Jay  A.  Hubbell,  who  has  taken  an  active  interest  in  the 
subject  of  harbor  lines  in  this  locality,  addressed  the  Board  at  some 
length  and  assured  it  that  he  had  received  letters  from  the  principal 
shipowners  navigating  these  waters,  in  which  it  was  expressly  stated 
that  a  width  of  500  feet  generally,  and  even  less  at  some  places,  for 
short  distances,  would  answer  all  the  requirements  for  safe  navigation. 
In  this  opinion  the  board  concurs,  and  in  recommending  the  new  har- 
bor lines  for  approval  they  adopt  this  view,  but  have  not  found  it  nec- 
essary to  reduce  the  width  between  the  harbor  lines  at  any  point  to  500 
feet,  and  to  facilitate  the  maneuvering  of  vessels  within  the  harbors  of 
Hancock  and  Houghton  a  width  of  about  1,100  feet  between  harbor 
lines  is  provided  at  the  former  and  about  900  feet  at  the  latter. 

In  adjusting  these  lines  an  effort  has  been  made  to  preserve  as  broad 
a  channel  as  possible  without  trespassing  upon  the  existing  condition 
of  the  property  of  riparian  owners,  and  the  Board  has  endeavored,  as 
far  as  to  them  appeared  practicable,  to  locate  the  new  harbor  lines 
"  with  a  view  of  harmonizing  all  interests  affected." 

Straight  lines  have  been  adopted  in  view  of  the  greater  convenience 
in  defining  them.  The  harbor  lines  proposed  are  indicated  in  full  red 
lines  upon  the  accompanying  map*  of  Portage  Lake,  in  vicinity  of 
Houghton  and  Hancock,  Mich.,  from  surveys  made  under  the  direction 
of  Maj.  J.  B.  Quinn,  Corps  oi  Engineers,  in  October  and  November, 
1890,  scale  400  feet  to  1  inch. 

In  case  these  harbor  lines  be  approved  by  the  Secretary  of  War,  it 
is  recommended  that  Maj.  J.  B.  Quinn,  Corps  of  Engineers,  be  at  once 
directed  to  have  permanent  marks  placed,  from  which  they  may  be 
accurately  laid  down  at  any  future  time  and  from  which  a  description 
of  them  may  be  made  by  courses  and  distances,  and  the  same  engrossed 
upon  the  map  above  referred  to. 

The  papers  referred  to  the  Board  are  herewith  returned. 

All  of  which  is  respectfully  submitted. 

O.  M.  Poe. 
Colonel,  Corps  of  Engineers,  etc. 
James  b.  Quinn, 
Major,  Corps  of  Engineers. 
W.  L.  Marshaix, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  vf  Engineers,  XI.  8.  A. 


*Not  reprinted. 
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[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
January  2, 1891. 
Bespeetftilly  submitted  to  the  Secretary  of  War. 
The  Board  of  Engineers  constituted  by  Special  Orders  Fo.  40,  Head- 
quarters Corps  of  Engineers,  July  5, 1890,  to  consider  the  subject  of  the 
establishment  of  new  harbor  lines  in  Portage  Lake,  Houghton  County, 
Mich.,  in  accordance  with  the  act  of  Congress  approved  June  20, 1890, 
submits  the  within  report,  and  recommends  for  approval  the  harbor  lines 
for  Portage  Lake  indicated  by  full  red  lines  on  the  accompanying  map. 
In  locating  these  lines  the  Board  has  endeavored,  as  far  as  practicable, 
to  harmonize  all  the  interests  affected. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  upon  the  accom- 
panying map. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Second  indorsement.] 

The  within  report  is  approved,  and  approval  of  the  location  of  the 
harbor  lines  is  indicated  on  the  accompanying  map. 

L.  A.  Grant, 
Assistant  Secretary  of  War. 
War  Department, 

January  5, 1891. 


K  K  14. 


RESURVEY  AND   RELOCATION    OF   HARBOR   LINE   IN  PORTAGE   LAKE, 
HOUGHTON  COUNTY,  MICHIGAN. 

This  survey  was  made  in  October,  [November,  and  December,  1890,  in 
accordance  with  an  act  of  Congress  approved  June  20, 1890,  for  the  use 
of  the  Board  of  Engineers  convened  to  establish  new  harbor  lines  in 
Portage  Lake.  The  recommendations  of  the  Board  were  duly  approved 
by  the  War  Department,  and  in  March  last  20  stone  monuments  were 
set  as  reference  points  for  the  lines. 

The  description  of  the  lines  to  be  engrossed  upon  the  map  has  not 
yet  been  made  out  owing  to  press  of  other  work,  but  all  necessary  data 
are  on  file  and  this  will  be  done  as  soon  as  possible. 
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IMPROVEMENT  OF  HARBORS  ON  WESTERN  SHORE  OF  LAKE  MICHIGAN 
NORTH  OF  CHICAGO,  ILLINOIS,  AND  OF  FOX  AND  WISCONSIN,  AND 
MENOMONEE  RIVERS,  WISCONSIN. 


REPORT  OF  MAJOR   CHARLES  E.  L.  B.  DAVIS,    CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891, . 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Manistiqne  Harbor,  Michigan. 

2.  Cedar  River  HarboT,  Michigan. 

3.  Menomonee   Harbor,  Michigan    and 

Wisconsin. 

4.  Menomonee    River,    Michigan    and 

Wisconsin. 

5.  Oconto  Harbor,  Wisconsin. 

6.  Pensaukee  Harbor,  Wisconsin. 

7.  Green  Bay  Harbor,  Wisconsin. 

8.  Harbor  of  refuge  at  entrance  of  Stur- 

geon Bay  Canal,  Wisconsin. 

9.  Ahnapee  Harbor,  Wisconsin. 

10.  Kewaunee  Harbor,  Wisconsin. 

11.  Two  Rivers  Harbor,  Wisconsin. 


12.  Manitowoc  Harbor,  Wisconsin. 

13.  Sheboygan  Harbor,  Wisconsin. 

14.  Port  Washington  Harbor,  Wisconsin. 

15.  Harbor  of  refuge  at  Milwaukee  Bay, 

Wisconsin. 

16.  Milwaukee  Harbor,  Wisconsin. 

17.  Racine  Harbor,  Wisconsin. 

18.  Kenosha  Harbor,  Wisconsin. 

19.  Waukegan  Harbor,  Illinois. 

20.  Fox  and  Wisconsin  rivers,  Wiscon- 

sin. 

21.  Operatingand  care  of  locks  and  dams 

on  Fox  River,  Wisconsin. 


United  States  Engineer  Office, 

Milwaukee,  Wis.,  July  7,  1891. 
General  :  I  have  the  honor  to  transmit  herewith  annual  report  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30, 1891. 

Very  respectfully,  your  obedient  servant, 

Ghas.  B.  L.  B.  Davis, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oaset, 

Chief  of  Engineers,  XT.  8.  A. 


LLi. 
IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

Object. — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
mouth  of  the  Manistique  Biver,  where  the  harbor  of  Manistique  is  situ- 
ated. 
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Project. — The  origiiial  project,  adopted  in  1880,  provided  for  the  exca- 
vation of  about  20,000  cubic  yards  of  material  to  complete  a  channel  150 
feet  wide  and  12  feet  cleep  between  the  piers  constructed  by  local  enter- 
prise at  the  mouth  of  the  Manistique  River. 

Present  works. — No  construction  work  was  done  by  the  United  States 
Government. 

Depth  of  water. — Originally  there  was  a  depth  of  7  feet,  which  was 
increased  to  10  feet  before  any  appropriation  had  been  madeby  the  Gov- 
ernment. 

A  survey  made  May  19, 1890,  showed  an  available  but  tortuous  chan- 
nel of  13  feet  for  a  width  of  60  feet. 

Operations  during  the  fiscal  year. — There  were  no  operations  during 
the  fiscal  year  ending  June  30, 1891. 

Bemarlcs  and  recommendations. — Five  thousand  dollars  were  appropri- 
ated in  1880  and  $1,000  in  1881.  The  only  work  done  under  these  ap- 
propriations was  the  removal  of  11,780  cubic  yards  of  material  in  1880, 
under  a  contract  with  the  Chicago  Lumbering  Company. 
•  In  October,  1880,  a  survey  of  the  harbor  showed  that  the  direction  of 
the  piers  lay  across  the  natural  channel.  The  company  which  had  built 
the  piers  and  had  also  the  contract  for  dredging  found  it  necessaiy  at 
this  time  to  renew  about  330  feet  of  the  west  pier  which  had  been  washed 
away.  The  superintendent  of  the  company  was  notified  by  the  officer 
in  charge,  Maj.  H.  M.  Robert,  that  the  pier  lines  would  have  to  be  rec- 
tified to  conform  to  the  natural  channel.  The  company  declined  to 
comply  with  this  demand,  and  their  contract,  which  had  been  extended 
from  December,  1880,  to  Junel,  1881,  was  annulled.  There  have  been 
no  operations  at  this  harbor  since,  and  no  money  is  asked  for  its  improve- 
ment. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1880,  page  1931) $6, 000 

Appropriated <>,0U0 

Money  statement. 

July  1, 1890,  balance  unexpended $2, 84.5. 76 

June  30,  1891,  amount  expended  during  fiscal  year 245. 00 

July  1,  1891,  balance  unexpended 2,600.76 


COMMERCIAL  STATISTICS  FOH  TUB  CALENDAR  YEAR  ENDING  DECEMBER  31,    1890. 

[Furnished  by  Mr.  "W.  H.  Hill,  Superintendent  Chicago  Lumbering  Company.] 

Name  of  harbor,  Manistique^  Mich. ;  collection  district,  Superior,  Mich. ;  nearest 
light-house,  Poverty  Island,  Mich. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

8team. ...... ..----, 

347 
179 

Tont. 
122,931 
61,838 

No.       Tons. 
347         122,931 
179  I       51,838 

Sail 

Total 

526 

174,709 

526        174,769 
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Principal  articles  of  export  and  import, 

EXTORTS. 


Article 


Butter 

Hour 

Hide* 

Iron  and  steel 

Lath 

Lime  and  ceinunt 
Lumber. 


Quantity. 


Tons. 
9 

2:> 

13J 

4 

3,902 

GO 

116,841 


Article. 


Quantity. 


Merchandise  (general) . 

Oat* 

PoatJi  (fence) 

I  Potatoes 

Shingles 


Total  . 


Tons. 
714 
20 
111 
i97 
1,455 


123.44XJ 


Total  approxim  ato  val  u  o,  $  1 , 1 60, 000 . 


IM  POUTS. 


Article, 


Agricultural  implements  . 

Applt-s 

Beana. 

Beer 

Brick 

Butter 

Cattle 

Cheese 

Coal  and  coke. 

Corn ......... 

Lvff3 

Fish 

Flour 

Furniture 

Hay 

Hides 


Quantity. 


Ton*. 

21  I 

«  i 
29 

176  I 

24" 

47 
149 

6 
1,760  | 

60  I 
27  | 


309 

:,7 
679 

1 


Article. 


Hops 

Iron  and  steel 

Lime  and  cement     

Merchandise  (general). 

.Mill  stalls  ... 

Oats 

Oil 

Plaster  (land) 

Turk  and  beef 

Potatoes 

Salt 

Sheep 

Wagons  and  carriages  . 


Quantity. 


Ton*. 

54 

362 

244 

13,854 

431 

497 

293 

3 

134 

35 

175 

ID 

12 


Total  . 


20, 317 


Total  Approximate  value,  $450,000. 


L  L  2. 


IMPROVEMENT  OF  CEDAR  RIVKR  HARBOR,  MICHIGAN. 

Object— To  secure  a  navigable  channel  from  Green  Bay  into  Cedar 
River,  where  the  harbor  of  Cedar  River  is  located. 

Project. — The  original  project  adopted,  in  1883  provided  for  the  con- 
struction of  two  parallel  piers  200  feet  apart,  extending  from  the  mouth 
of  Cedar  River  to  the  16-foot  contour  in  Green  Bay,  and  dredging  a 
channel  between  them  14  feet  deep;  also  removing  an  outer  shoal  by 
dredging  to  a  depth  of  15  feet. 

A  modification  of  this  project,  approved  in  1884,  provided  for  contin- 
uing the  piers  in  a  direct  line  with  the  part  already  built  instead  of  at 
an  angle,  as  originally  proposed. 

Present  ivories. — Pile  piers  lined  with  sheet  piling:  (1)  East  pier,  754 
feet  in  length,  16  feet  wide;  (2)  West  pier,  301  feet  in  length,  16  feet 
wide.     All  were  built  in  1888-1885,  and  are  in  good  condition. 

Depth  of  water. — Originally  8  to  10  feet,  obstructed  by  a  3 -foot  bar  in 
front  of  the  mouth. 

A  survey  made  in  May,  1890,  showed  the  condition  of  the  channel  to 
be  as  follows:  13  feet  deep,  20  feet  wide;  12  feet  deep,  40  feet  wide,  and 
11  feet  deep,  00  feet  wide. 
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Operations  during  the  fiscal  year. — There  have  been  no  operations  dar- 
ing the  fiscal  year  ending  Jane  30, 1891. 

Remarks  and  recommendations. — Work  was  suspended  at  this  harbor 
in  November,  1885. 

In  view  of  the  small  amount  of  commerce  likely  to  be  benefited  by 
its  completion  no  appropriation  for  continuing  the  improvement  has  been 
recommended  since  1885. 

The  Spalding  Lumber  Company  states  that  a  survey  has  been  made 
for  a  railway  between  Spalding  and  Cedar  River,  connecting  with  the 
Chicago  and  Northwestern  Railway  at  Spalding,  and  that  it  will  un- 
doubtedly be  built  during  the  year,  and  that  it  is  also  contemplated  to 
build  a  charcoal  furnace  at  this  port  in  1891. 

These  works  will  greatly  increase  the  commercial  importance  of  this 
harbor. 

Original  estimate  (eee  Report  of  Chief  of  Engineers,  1882,  page  2121) $138, 000 

Appropriated 30,000 

'     Money  statement. 

July  1. 1890,  balance  unexpended $2,288.0? 

June  90, 1891,  amount  expended  during  fiscal  year 70. 00 

July  1, 1891,  balance  unexpended 2,218.07 

C  Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOB  THE  CALENDAR  TEAR  ENDING  DECEMBER  31,  1890. 

[Furnished  by  Spalding  Lumber  Company.] 

Name  of  harbor,  Cedar  River,  Mich. ;  collection  district,  Superior,  Mich. ;  nearest 
light-house,  on  north-pier  head,  Cedar  River  Harbor,  Michigan. 

Arrivals  and  departure*  of  vessels. 


Description. 

Arrivala. 

Depart  ores. 

Steam  ...r.-.TTT. - 

No. 
236 
208 

Ton*. 

58,750 
62,140 

No. 
236 
208 

Ton*. 

58,750 

Sail 

62,149 

Total 

444 

120,800 

444 

120,890 

Principal  article*  of  export  and  import. 
EXPORTS. 


Article. 


Quantity. 


Article. 


Quantity. 


Bark  (tan) 

Piah 

Hidea 

Xath 

Lumber • 

Poles  (telegraph) 

Xatal  approximate  value,  8625! 


Ton*. 

208 

25 

«t 

1,875 

87,500 

812 


Posts  (fence)  . 

Sbingles 

Ties  (railroad) 
Wood 

Total 


Tim*. 
2,775 
1,500 
14,000 
5,750 


«,  451| 
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Principal  articles  cf  export  an4  import — Continued* 
IMPORTS. 


Article. 


Apples 

Heer 

Brick 

Cattle , 

Coal  and  coke. 

Corn , 

Flour 

Hay 

Hogs 


Quantity. 


Tom. 

19 
101$ 

GO 

00 
125 

j  5 

180 

362 

5 


Article. 


Lime  and  cement 

Oats 

Oil 

Provisions 

Salt 

Sawiogs 

Total 


Quantity. 


Tom. 
19 
240 
48 
23* 
32 
6,000 


7,320 


Total  approximate  value,  $125,000. 


LL3. 
IMPROVEMENT  OF  MENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Object. — To  secure  a  navigable  channel  from  Green  Bay  into  the  Me- 
nomonee  Biver,  where  the  harbor  of  Menomonee  is  situated. 

Project. — The  original  project  adopted  in  1871  provided  for  the  con- 
struction of  two  parallel  piers  400  feet  apart,  extending  from  the  mouth 
of  the  river  to  the  15-foot  contour  in  Green  Bay,  and  dredging  a  chan- 
nel between  them  14  feet  deep.  In  1874  it  was  decided  to  extend  the 
piers  to  the  16-foot  contour. 

Present  works. — (1)  North  pier,  1,854  feet  in  length,  consisting  of  585 
feet  of  slab  pier  20  feet  wide;  609  feet  of  pile  pier,  481  feet  of  the  same 
having  a  width  of  14  feet  and  128  feet  a  width  of  18  feet;  660  feet  of 
cribs,  610  feet  with  a  width  of  20  feet  and  50  feet  with  a  width  of  24 
feet.  (2)  South  pier,  2,710  feet  in  length,  consisting  of  1,900  feet  of  pile 
pier,  1,804  feet  having  a  width  of  14  feet  and  96  feet  a  width  of  18  feet; 
and  810  feet  of  cribs  20  feet  wide. 

The  pile  piers  were  built  in  1871-1874  and  the  cribs  1876-1884.  The 
cribs  are  in  good  condition.  The  north  pile  pier  was  rebuilt  above  the 
water  line  in  1889,  and  is  in  good  condition.  The  older  part  of  the 
south  pile  pier  is  considerably  decayed. 

Depth  of  icater. — Originally  4  feet.  At  the  harbor  entrance  the  depth 
varies  from  16  to  18  feet  and  a  channel  between  the  piers  from  200  to 
300  in  width,  with  a  least  depth  of  14  feet,  was  completed  in  July,  1890. 

Operations  during  the  fiscal  year. — Dredging  by  hired  labor  and  the 
use  of  United  States  Dredge  No.  1  was  in  progress  at  the  beginning  of 
the  fiscal  year. 

It  was  continued  until  July  23, 1890,  and  the  dredge  then  transferred 
to  Sheboygan,  Wis. 

Fourteen  thousand  one  hundred  and  seventy  cubic  yards  of  material 
were  removed  from  the  channel  during  the  fiscal  year. 

Remarlcs  and  recommendations. — The  fall  amount  of  the  original  esti- 
mate for  the  improvement  of  this  harbor  has  been  appropriated  and  the 
object  sought  is  obtained. 

The  balance  available  from  the  appropriation  made  in  1888  is  prob- 
ably sufficient  to  maintain  the  channel  and  piers  during  the  fiscal  year 
ending  June  30, 1893. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1874,  Part  I,  page  139) .  $212, 000 
Approjuiated 212,000 
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Money  statement 

July  1, 1890,  balance  unexpended $5,083.23 

June  30, 1891,  amount  expended  during  fiscal  year 1, 852.67 

July  1, 1891,  balance  unexpended 3,230.56 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  31,  1890. 

[Furnished  by  Mr.  J.  A.  Van  Cleve,  mayor  of  Marinette,  Wis.,  and  Mr.  Root.  S.  Hutchinson,  deputy 
collector  or  customs,  Menomonee,  Mich.] 

Name  of  harbor,   Menomonee,  Michigan   and  Wisconsin:    collection  districts, 
Superior,  Mich.,  and  Milwaukee,  Wis. ;  nearest  light-house,  Menomonee,  Mich. 

Arrival*  and  departures  of  vessel*. 


Description. 

Arrival*. 

Departures. 

Baffin    T...,-,T,,T,rTTT.        rr 

No. 
846 

Ton*. 
120,  SOS 

JVo. 

853 
1,049 

Tons. 
127,359 

Sail 

1,051 

204.063 

204,381 

Total 

1,900      331.262 

1,902 

331,740 



Principal  articles  of  export  and  import. 
EXPORTS. 


Articles. 


Coal  and  coke 

Cranberries 

Fish 

Lath 

Lumber 

Merchandise  (general)  . 
Paper 


Quantity. 


Tons. 

100 

13 

551 

1,421 

637, 088 

50 

100 


Pickets . . 

Salt 

Shingles . 
Wood.... 


Total . 


Artioles. 


Quantity. 


Tons. 


488 

105 

728 
513 


641,156 


IMPORTS. 


Apples 

Brick 

Coal  and  coke 

Fish 

Flour 

Gravel 

Hay 

Iron  and  steel 

TL»ime  and  cement . 


Tons. 

13 

500 

11,695 

946 

355 

2,920 

2,000 

508 

290 

Merchandise   general) . 

Oats 

Salt 

Shingles 

Stone 

Wood 


Total. 


Ton*. 

*•% 

655 

343 
11,550 

1,756 


37,188 


L  L  4. 
IMPROVEMENT  OF  MENOMONEE  RIVER,  MICHIGAN  AND  WISCONSIN. 

Object. — The  formation  of  a  channel  16  feet  deep  from  Green  Bay  i 
N".  Ludington  &  Co.'s  mill,  Wisconsin,  a  distance  of  about  2  miles. 

Project — The  present  approved  project  is  for  dredging  a  channel  2( 
feet  wide  and  16  feet  deep  from  Green  Bay  up  the  Menomonee  River  fi 
far  as  available  funds  will  admit. 

Present  works. — The  piers  of  the  Menomonee  Harbor  improvemei 
render  construction  works  unnecessary  for  the  Menomonee  JUver  ifl 
provement. 
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Depth  of  water. — Between  the  harbor  piers  the  channel  is  from  200  to 
.300  feet  wide  and  14  feet  deep;  thence  to  N.  Ludington  &  CoAs  mill,  a. 
distance  of  about  2  miles,  it  is  narrow  and  intricate  with  a  depth  of 
about  13  feet. 

Operations  during  fiscal  year. — Under  contract  dated  December  l'», 
1800,  with  Messrs.  Truman  &  Cooper,  of  Manitowoc,  Wis.,  for  dredging 
200,000  cubic  yards,  more  or  less,  work  was  begun  May  11, 1891 ,  and  at 
the  close  of  the  fiscal  year  26,058  cubic  yards  had  been  re  moved. 

By  hired  labor  and  purchase  of  materials  in  open  market  repairs  were 
made  to  the  dredging  plant. 

Remarks  and  recommendations. — In  accordance  with  section  13  of  the 
river  and  harbor  act  of  August  11,  1888,  and  Department  letter  dated 
April  1, 1889,  a  survey  was  made  of  the  Menomonee  Eiver  in  June  and 
July,  1889,  with  a  view  to  its  improvement  by  the  formation  of  a  clmn- 
nel  200  feet  wide  and  16  feet  deep  from  Green  Bay  to  N.  Ludington  & 
Co.'s  mill,  a  distance  of  about  2  miles. 

A  report  of  this  survey,  with  map  and  estimate  of  cost  of  the  proposed 
improvement,  was  made  November  26, 1889,  arid  published  in  Bouse 
Ex.  Doc.  No.  34,  Fifty-first  Congress,  first  session. 

For  reasons  stated  in  the  report  it  was  recommended  that  this  dredg- 
ing be  left  to  be  done  by  the  local  authorities  and  not  by  the  United  , 
States  Government. 

By  a<st  of  Congress  approved  September  19, 1890,  $64,000  were  ap- 
propriated for  "  continuing  the  improvement  up  the  river  from  the  ter- 
mination of  old  workj"  and  the  present  approved  project  is  to  dredge 
the  channel  of  200  feet  width  and  16  feeth  depth  from  Green  Bay  up 
the  Menomonee  Eiver  as  far  as  the  $54,000  will  admit. 

The  contract  now  in  force  covers  a  section  of  the  channel  about  5,150 
feet  in  length.  The  contractors  placed  one  dredge  on  the  work  May  11, 
1891,  and  propose  to  put  on  another  about  July  1. 

It  is  also  contemplated  employing  two  Government  dredges  on  the 
work,  at  points  below  and  above  the  section  under  contract,  the  latter 
part  of  the  present  working  season,  and  to  resume  work  upon  the  same 
on  the  opening  of  navigation  in  1892. 

About  half  a  mile  below  N.  Ludington  &  Co.'s  mill  the  riparian  own 
ers  have  placed  on  each  side  of  the  channel,  and  extending  up  the  river 
nearly  a  quarter  of  a  mile,  rows  of  stone-filled  cribs  in  front  of  the  open 
reaches  of  the  river  called  "log  pockets,"  for  the  purpose  of  booming 
logs.  These  cribs  lessen  the  width  of  the  channel,  and  at  the  narrowest 
place  are  but  120  feet  apart.  To  cut  the  channel  to  the  full  width  of 
200  feet  would  require  the  removal  of  all  these  cribs.  The  owners  ob- 
jected to  their  removal  and  thought  the  channel  could  be  narrowed  in 
this  upper  reach  so  as  not  to  interfere  with  the  cribs  and  still  b*1  wide 
enough  for  purposes  of  navigation.  As  this  upper  reach  is  composed  of 
hard  pan  difficult  and  expensive  to  dig,  it  seemed  to  be  in  the  interest 
of  economy  to  lessen  the  width,  and  the  following  correspondence  re- 
sulted from  this  state  of  affairs. 

United  States  Engineer  Office, 

Milwaukee,  Wis.,  May  $5f  1891. 

Sir:  I  am  Informed  that  yourself  and  others  interested  in  the  improvement  of  Me- 
nomonee River  to  obtain  a  channel  16  feet  deep  and  200  feet  wide  from  Green  Buy  to 
N.  Ludington  &  Co.'s  mill  would  be  satisfied,  and  probably  prefer,  a  reduction  in 
the  width  contemplated  in  the  approved  project  for  a  portion  of  the  distance,  say 
from  the  easterly  end  of  Hamilton  &  Merry  man's  warehouse  to  the  upper  end  oft  ho 
proposed  improvement. 

Will  you  please  confer  with  part i«*s  int«'iv.s1«'d  and  inform  mo  what  reduction  in 
width  of  channel,  if  any,  is  desired,  in  order  that  I  may,  if  necessary,  submit  a  re- 
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vised  estimate  of  the  funds  required  to  complete  the  work  in  my  Annual  Report  for 
the  fiscal  year  ending  June  80, 1891  f 

Very  respectfully,  your  obedient  servant, 

Chab.  E.  L.  B.  Davis, 

Major  of  Engineers. 
Hon.  Isaac  Stephenson. 

Marinette,  Wis.,  June  2, 1891. 
Dear  Sir:  Tours  of  the  25th  ultimo  was  duly  received  and  contents  noted. 
I  have  seen  parties  interested,  and  the  undersigned  join  with  me  in  saying  that 
we  have  considered  your  suggestion  and  think  that  there  would  be  no  objection  made 
by  anyone  interested  if  reduction  in  width  of  channel  should  be  made,  as  you  sug- 
gest, "from  the  easterly  end  of  Hamilton  &  Merryman's  warehouse  to  the  upper 
end  of  the  proposed  improvement/'  and  would  approve  of  reduction  from  that  point 
to  not  less  than  100  feet  in  width,  with  a  depth  of  16  feet,  and  we  think  it  advisable 
to  make  the  change. 

Yours,  respectfully, 

Isaac  Stephenson, 
N.  Ludington  Company, 
By  Caleb  Williams,  Superintendent, 

The  Stephenson  Manufacturing  Company, 
Hamilton  &  Merryman  Company, 
By  A.  C.  Merryman,  Secretary. 
Maj.  Chas.  E.  L.  B.  Davis. 

The  original  estimate  for  a  channel  200  feet  wide  and  16  feet  deep  (see 
House  Ex.  Doc.  No.  34,  Fifty-first  Congress,  first  session)  was  $109,609.80. 
A  revision  of  this  estimate,  reducing  the  width  of  the  channel  to  100 
feet  from  the  east  end  of  Hamilton  &  Merryman's  warehouse  to  N.  Lud- 
ington &  Oo.'s  mill,  a  distance  of  about  2,600  feet,  would  reduce  the 
amount  to  $74,500,  leaving  but  $20,500  to  be  appropriated  to  complete 
the  work  in  accordance  with  the  suggested  modification  in  the  width 
of  the  upper  reach,  which  modified  width  is  therefore  recommended. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $54, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year 11, 072. 32 

July  1,  1891,  balance  unexpended 42,927.68 

July  1, 1891,  outstanding  liabilities $2,181.00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 22, 566. 84 

— 24,747.84 

July  1,1891,  balance  available 18,179.84 

(Amount  (estimated)  required  for  completion  of  existing  project 55, 609. 80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  20, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  Menomonee  River,  Michigan  and  Wisconsin,  received  in 
response  to  advertisement  dated  October  27,  1800,  and  opened  November  £5,  1890,  by 
Maj.  Charles  K.  L.  B.  Davis,  Corps  of  Engineers. 

Amount  of  appropriation  available  for  this  work,  $25,000. 
Estimated  amount  of  dredging  in  each  section,  100,000  cubic  yards. 


No. 


Name  and  residence  of  bidder. 


Price  per  cubic  yard. 


Section  A.    Section  B. 


Horatio  Truman  and  George  Cooper,  Manitowoc,  Wis  . 

8.  O.  Dixon,  Baoine,  Wis 

Williams,  Dougherty  &  TTpham,  Pulnth,  Minn. 


Carkin,  Stiokney  St  Cram.  Saginaw,  Mioh  

Green's  Dredging  Co.,  Chicago,  111 

White  &  Finch,  Grand  Haven,  Mi<b 


Cents. 
10§ 
20 
23 
24 
12* 


OsnU. 


'hriatoiiher  H.  Starke.  Milwaukee,  Win  . 

lapp  &.  Gillm,  Kaciu**,  Win  . . , 

>en  Bay  Dredge  and  Pile  Driver  Co.,  Green  Bay,  Wis . 


nirjiti7pll  hy  \ 


Hi 
23 
23 
24 
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COMMERCIAL   STATISTICS   FOR   THE   CALENDAR   YEAR   ENDING  DECEMBER  31,    1890. 

The  commercial  statistics  for  the  Menouioiiee  River  are  the  same  as  for  Meuonionee 
Harbor. 


LL5. 
IMPROVEMENT  OP  OCONTO  HARBOR,  WISCONSIN. 

Object. — To  secure  a  navigable  channel  from  Green  Bay  up  the  Oconto 
Biver  to  the  city  of  Oconto. 

Project. — The  original  project,  adopted  in  1882,  provided  for  the  for- 
mation of  a  channel  100  teet  wide  and  8  feet  deep  by  extending  the  slab 
pier  built  by  the  city  to  the  10-foot  contour  in  Green  Bay,  and  dredg- 
ing between  the  piers  and  up  the  river  to  Section  Street  Bridge,  a  dis- 
tance of  about  2  miles,  the  piers  to  be  parallel  to  each  other  and  150 
feet  apart. 

Present  works.— (1)  North  pier,  1,603  feet  long,  20  feet  wide.  For  1,100 
feet  the  piles  are  5  feet  apart;  for  the  remaining  503  feet  the  piles  are 
4  feet  apart  on  the  channel  side,  and  2  feet  apart  on  the  outer  side,  the 
latter  being  provided  with  wale  timbers,  cross-ties  and  tie-rods.  The 
filling  is  composed  of  slabs  and  edgings  ballasted  with  sand.  (2) 
South  pier,  2,151  feet  long,  20  feet  wide.  For  1,850  feet  the  piles  are  5 
feet  apart,  the  remaining  351  feet  is  close  piling.  The  filling  is  com-' 
posed  of  slabs  and  edgings  ballasted  with  sand,  except  the  outer  301 
feet,  which  is  covered  with  2  feet  thickness  of  stone.  (3)  The  outer 
side  of  the  south. pier,  beginning  300  feet  from  the  outer  end  for  a  dis- 
tance of  1,000  feet,  is  protected  from  ice  pressure  by  a  line  of  close  pil- 
ing, thence  shoreward  for  a  distance  of  850  feet  by  riprap.  (4)  Addi- 
tional stability  is  given  to  1,850  feet  of  the  south  pier  by  a  line  of  piles 
on  the  channel  side  3  feet  apart,  provided  with  wale  timbers,  cross^ties, 
and  iron  tie-rods  at  intervals  of  9  feet. 

These  piers  were  built  in  1882-'85.  The  south  pier  is  in  good  condi- 
tion. Sections  9  to  23,  inclusive,  of  the  north  pier,  a  distance  of  750 
linear  feet,  were  undermined  by  a  freshet  in  April,  1891,  and  very  seri- 
ously damaged  by  the  filling  settling  in  places  to  the  water  surface; 
tbe  remainder  of  the  pier  is  in  fair  condition. 

Depth  of  water. — Originally  2  feet,  increased  to  3  J  feet  by  local  enter- 
prise. 

When  dredging  closed  June  25, 1890,  there  was  a  depth*  of  10  feet  at 
the  entrance,  thence  to  the  upper  end  of  Spies  Slough,  a  distance  of 
about  7,700  feet,  there  was  a  channel  8  feet  in  depth.  This  channel  for 
a  length  of  about  2,900  feet  had  a  width  of  from  50  to  60  feet,  and  the 
remaining  4,800  feet  a  width  of  from  90  to  100  feet.     . 

Soundings  made  in  April,  1891,  showed  the  governing  depth  at  the 
entrance  to  be  7£  feet,  and  in  the  river  6 J  feet. 

Operations  during  the  fiscal  year. — There  were  no  operations  during 
the  fiscal  year  ending  June  30,  1891. 

Remarks  and  recommendations. — It  is  not  deemed  advisable  to  refill,  in 
its  present  condition,  the  portion  of  the  north  pier  damaged  by  a  freshet 
in  April,  1891,  a«  the  piles  are  small,  badly  decayed,  and  have  not  suf 
ficient  penetration  in  the  lake  bottom. 
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With  the  approval  of  the  Chief  of  Engineers  a  contract  was  eutered  into  Decern-  -y » 
her  13,  1890?  with  Horatio  Truman  and  George  Cooper,  the  lowest  responsible  hid-  "^ 
ders,  for  this  work.  f-\ 
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It  will  probably  be  necessary  to  (hive  a  new  line  of  piling  for  the 
rhaunel  face  of  the  pier  and  protect  its  outer  face  with  riprap. 

To  put  it  in  good  order  will  exhaust  the  available  funds. 

The  detrimental  effects  to  the  channel  in'both  river  and  harbor,  dae 
to  the  freshets  that  occur  every  spring,  seem  to  indicate  the  necessity 
of  providing  some  form  of  revetment  to  guide  the  current  and  protect 
the  banks  at  various  points  in  the  river,  if  further  improvement  of  the 
river  is  made. 

This  is  provided  for  in  the  estimate  submitted  in  1883,  as  it  was  then 
anticipated  that  it  might  eventually  become  necessary. 

For  maintenance  and  preservation  an  appropriation  of  $6,000  is  recom- 
mended. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1883,  page  1646) $150, 000 

Appropriated 68, 000 

Money  statement. 

July  1, 1890,  balance  unexpended $3,732.88 

June  30, 1891,  amount  expended  during  fiscal  year 767.75 

July  1, 189J.,  balance  unexpended 2,965.13 

i  Amount  (estimated)  required  for  completion  of  existing  project 82, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      6, 000. 00 
(  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1890. 

[Furnished  by  Mr.  John  Noonan.j 

Name  of  harbor,  Oconto,  Wis. ;  collection  district,  Milwaukee,  Wis.  5  nearest  light- 
house,  Sherwood  Point,  Wis. 

Arrivals  and  departures  of  rowels. 


Description. 


Steam  , 


Arrivals.     |  Departures. 


No. 
138 


Ton*.   I   Xo. 
32, 010  i    142 


Tons. 
32,944 


Principal  articles  of  export  and  import. 
EXPORTS. 


Articles. 


Fish 

Lumber  . 


Total . 


Quantity. 


Tom. 
100 
90,000 


90,100 


Total  approximate  value,  $725,000. 


IMPORT^. 

Articles. 

Quantity. 

Brick 

Sawlogu 

Ton*. 
1  00(1 



60  00U 

Total   

6i,  m 

Total  approximate  value,  $250,000,, 


i 
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L  L  6.' 
IMPROVEMENT  OF  PENSAUKEE  HAKltOK,  WISCONSIN7. 

Object. — To  secure  a  navigable  channel  from  Green  Bay  into  the  Pen- 
saukee  River. 

Project — The  original  project,  adopted  in  1883,  provides  for  continu- 
ing a  slab  pier,  which  had  been  built  by  private  enterprise,  until  it 
should  reach  the  10-foot  contour  in  Green  Bay,  and  dredging  a  channel 
south  of  it  to  a  depth  of  10  feet,  and  width  of  100  feet,  connecting  the 
deep  water  in  the  river  with  the  deep  water  in  the  bay. 

Present  works. — (1)  A  slab  pier,  1,300  feet  long  and  20  feet  wide,  filled 
with  slabs  and  edgings  and  ballasted  with  sand.  *  It  was  built  in  188.1 
and  repaired  in  1885.  (2)  One  thousand  six  hundred  feet  of  slab  pier,, 
built  by  private  enterprise,  was  nearly  all  destroyed  by  a  storm  in  1885. 
The  destruction  of  this  work  left  the  portion  of  the  pier  built  by  the 
United  States  a  detached  work.   • 

Depth  of  water. — Originally  2  feet,  increased  by  private  enterprise  to 
from  7  to  9  feet  for  a  width  of  30  feet*  The  destruction  of  the  portion 
of  the  pier  built  by  private  enterprise  by  the  storm  of  October,  1885, 
resulted  in  restoring  the  channel  to  about  its  original  condition. 

A  survey  made  in  May,  1890,  showed  the  governing  depth  to  be  2.8 
feet. 

Operations  during  the  fiscal  year. — There  have  been  no  operations  at 
this  harbor  since  the  close  of  the  season  of  1885. 

Remarks  and  recommendations. — There  is  no  commerce  at  this  har- 
bor, and  consequently  no  necessity  for  an  appropriation  for  continuing 
the  improvement. 

The  pier  built  by  the  United  States  was  examined  when  the  survey 
was  made  in  May,  1890,  and  found  to  be  in  good  condition. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1883,  page  1652) $50,  000 

Appropriated 15,000 

Money  statement. 

July  1,  1890,  balance  unexpended $3, 801. 26 

June  30,  1891,  amount  expended  during  fiscal  year 70. 00 

m  -,  ■ 

July  1,  1891,  balance  unexpended 3, 731. 26 

(  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


LL  7. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

Object. — To  secure  a  more  direct  and  deeper  channel  from  Green  Bay 
into  the  mouth  of  Fox  Eiver,  where  the  harbor  of  Green  Bay  is  Located. 

Project. — The  original  project,  adopted  in  1866,  provided  for  dredging 
a  channel  200  feet  wide  and  12  feet  deep  from  the  mouth  of  the  Fox 
Eiver,  through  Grassy  Island  to,  the  12-foot  contour  in  Green  Bay,  a 
distance  of  about  8,800  feet,  and  revetting  some  650  feet  of  the  same  at 
Grassy  Island.    This  project  was  completed  in  1871. 
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A  supplementary  project,  adopted  in  1872,  provided  for  Htraighteniog 
the  channel  and  increasing  its  depth  to  13  feet.  In  1874  it  was  decided 
to  increase  the  depth  to  14  fteetj  this  increased  the  length  to  about 
10,600  feet. 

Present  works. — Revetments  at  Grassy  Island.  (1)  West  revetment, 
020  feet  long  and  14  feet  wide,  with  close  piling  on  the  channel  side, 
and  anchor  piles  about  5  feet  apart  on  the  outer  side.  The  timber  su- 
perstructure is  5  feet  high.  This  revetment  was  built  in  1870,  rebuilt 
above  water  line  in  1887,  and  is  in  good  condition.  (2)  East  revetment 
705  feet  long  and  14  to  17  feet  wide,  with  close  piling  on  the  channel 
side,  and  on  the  bay  side  close  piling  for  425  feet,  and  for  the  remaining 
280  feet  piles  about  5  feet  apart.  The  timber  superstructure  is  7  feet. 
high.  This  revetment  was  built  in  1869,  rebuilt  above  water  line  in 
1885,  and  is  in  good  condition. 

Depth  of  water. — Originally  a  narrow  and  circuitous  channel  6  feet  in 
depth,  lii  1890  a  central  channel  150  feet  wide  and  14  feet  deep  waa 
completed.  The  remaining  50  feet  in  width  had  a  depth  of  from  12  to 
13  feet;  the  dredging  of  this  to  14  feet  in  depth  is  under  contract  and 
in  progress. 

Operations  during  ths  fiscal  year.— Under  th'e  special  agreement  re- 
ferred to  in  the  Annual  Report  for  1890,  with  the  Green  Bay  Dredge  and 
tile  Driver  Company,  20,000  cubic  yards  of  material  were  removed  from 
the  channel.  This  work  began  July  1,  and  was  completed  September 
5,  1890. 

Under  contract  dated  December  13,  1890,  with  Messrs.  White  & 
Finch,  of  Grand  Haven,  Mich.,  for  dredging  36,000  cubic  yards,  more 
or  less,  to  complete  the  channel  for  the  full  width  contemplated,  the 
work  began  May  9, 1891,  and  is  in  progress  at  the  close  of  the  fiscal 
year.  To  June  30, 1891,  9,737  cubic  yards  had  been  removed  under 
this  contract. 

The  pile  protection  at  the  north  end  of  the  east  revetment  at  Grassy 
Island  was  renewed  in  September,  1890,  at  a  cost  of  $103.60,  by  hired 
labor  and  purchase  of  materials  in  open  market. 

Remarks  and  recommendations. — For  the  maintenance  of  the  channel 
and  preservation  of  the  revetments  at  Grassy  Island  an  appropriation 
of  $10,000  is  recommended  for  the  fiscal  year  ending  June  30, 1893. 

Estimated  cost  of  present  project  (see  Report  of  Chief  of  Engineers.  1881. 

page  2069) $135,000 

Appropriated * 125,000 

Money  statement. 

July  1, 1890,  balance  unexpended $7, 255. 77 

Amount  appropriated  by  act  approved  September  19, 1890 10, 000. 00 

17,255.77 
June  30, 1891,  amount  expended  during  fiscal  year 7, 030. 97 

July  1,  1891,  balance  unexpended 10, 224. 80 

July  1,  1891,  outstanding  liabilities 818.96 

July  1,  1891,  amount  covered  by  uncompleted  contracts 6, 241. 68 

—      7, 060. 64 

July  1,  1891,  balance  available 3,164.16 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  dredging  Green  May  Harbor,  Wisconsin,  received  in  response  to 
advertisement  dated  October  07,  J890f  and  opened  November  85,  1890,  by  Maj.  ChatJes 
E.  L.  B.  Davis,  Corp*  of  Engineers. 

Amount  of  appropriation  available  for  this  work,  $7,000. 
Estimated  amount  of  dredging,  36,000  cubic  yard**. 


No. 


Name  and  residence  of  bidder. 


Price 

per  cubic 

yard. 


White  &  Finch,  Grand  Haven,  Mich - . 

Green's  Drinking  Com  puny,  Chit-ago,  111 ." 

Williams,  Dougherty  &  Uplioui,  Dulutli,  Minn 

Christopher  H.  Starke,  Milwaukee,  Wis 

Green  Bay  Dredgo  and  Pile  Driver  Company,  Green  Bay,  Wis 


Cento. 
18 
36 

go 

25 
18* 


With  the  approval  of  the  Chief  of  Engineers,  a  contract  wns  entered  into  Decem- 
ber 13,  1890,  with  White  &,  Finch,  the  lowest  responsible;  bidders,  for  this  work. 
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[Furnished  by  Mr.  Chas.  A.  Hartung,  deputy  collector  of  customs.] 

Name  of  harbor,  Green  Bay,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  Grassy  Island,  Wisconsin. 

Arrivals  and  departures  of  vessels . 


Description. 

Arrivals. 

Departures. 

Steam 

Xo. 
414 
297 

Tons. 

124,  042 
51,155 

No. 
410 
334 

Ton*. 
126,086 

Sail 

46,  239 

Total 

711 

175, 197 

744 

172, 325 

Increase  of  arrivals  over  1889 

Increase  of  departures  over  1889. 


142 

167 


Principal  articles  of  export  and  import, 
EXPORTS. 


Articles. 


Barley 

Beer 

Brick 

Cattle 

Coal  and  coke 

Cooperage 

Com 

Sff.:::::::::::: 

Flour 

Hay 

g°e«----- 

Horses 

Iron  and  steel  ... 
lame  and  cement 
Lumber 


Quantity. 


Tons. 

1,095 

81 

3,591 

137 

104 

404 

36 

7 

40 

25,090 

320 

17 

42 

2,500 

50 

3, 521 


Articles. 


Malt 

1  Merchandise  (general). 

Mineral  water 

MillstiuTs 

Oats 

Oil 

Potatoes 

Bags 

Bve 

,  Salt 

i  Sash,  doors,  and  blinds. 

Shingles 

Wagons  and  carriages  . 

Wheat 


Total  . 


Quantity. 


Tons. 

86 

2,514 

7 

538 

4,232 

17 

105 

165 

2,100 

144 

12 

2,250 

9 

1,372 


50,595 
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Principal  articles  of  export  and  import—  Continued. 
IMPORTS. 


Ton*. 

Barley , 88 

Coal  and  coke 83,7&7 

Crockery 20 

Fish 66 

Horses '  16 

Iron  and  steel j  6, 765 

Lime  and  cement 44 

Lumber j  3,032 

Merchandise  (general) ] ,  670 

Oats !  66 

Oil 313 

Paper 60 


I! 


Potatoes 

Pulp 

i  Pulp-wood 

I  Salt 

Shingles 

Shingle-bolts  . 

Stone 

Sugar 

Wood 


Total . 


Ton*. 

57 

10,400 

5,998 

332 

897 

553 

1,408 

8,732 

124,291 


LL  8. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  ENTRANCE  OF  STURGEON 
BAY  CANAL,  WISCONSIN. 

Object — To  form  a  harbor  of  refuge  inclosing  the  Lake  Michigan  en- 
trance to  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  and  also 
afford  a  safe  entrance  to  the  canal  in  rough  weather. 

Project. — The  original  project  was  submitted  in  1871  and  adopted  in 
1873.  It  provided  for  the  construction  of  converging  piers  inclosing  a 
triangular  area  of  about  10  acres,  which  was  to  be  dredged  out  to  the 
requirements  of  navigation  at  that  time.  The  piers  were  about  1,200 
feet  long,  850  feet  apart  at  the  shore  line,  and  250  feet  at  the  outer  end. 

Supplementary  projects  adopted  in  1879  and  1880,  provided  for  sheet- 
piling  the  pile  piers,  extending  each  pier  150  feet  by  detached  works,  so 
as  to  increase  the  width  of  entrance  from  235  feet  to  335  feet,  and  dredg- 
ing to  obtain  at  least  16  feet  in  depth  over  so  much  of  the  area  of  the 
basin  as  would  be  useful  to  vessels  entering  the  harbor. 


Present  works. 


Slab  pier: 

Piles  4  feet  apart . 

Close  piling 

Pile  pier,  close  piling  . 

Crib  pier 


Length  of  each  main  pier  . 


Crib  piers  . 
J)o  .... 


•Lcugtli  of  each  detached  pier. 
Total  length  of  each  pior 


Guide  piling  to  connect  main  and  detached  piers,  total feet. .        333 

North  Blab  and  pile  pier,  sheet  piled do. . .        692 

South  slab  and  pile  pier,  sheet  piled do. . .        700 

Material  dredged cubic  yards . . .  139,822 

The  slab  and  pile  piers  were  built  in  1873-'74;  the  pile  piers  are  in 
fair  condition;  the  slab  piers  were  rebuilt  above  the  water  line  in 
]889-?90.    A  small  amount  of  stone  filling  is  needed  in  the  south  pier. 

The  crib  piers  and  guide  piling  were  built  in  1878-?84. 
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In  April,  1891,  an  inspection  of  the  work  showed  that  the  gtiiAe  pil- 
ing, built  in  1881,  was  considerably  decayed,  and  that  the  horns  of  the 
cribs  that  form  the  pierheads  of  the  north  and  south  piers  were  broken 
above  and  below  the  water  surface.  The  damage  to  the  piers  was  evi- 
dently caused  by  vessels  striking  when  entering  the  harbor,  and  by 
the  movement  of  ice  floes.  In  other  respects  the  cribs  were  in  good 
condition. 

Depth  of  water. — Soundings  were  made  April  23,  1891,  and  at  that 
date  the  depth  at  the  entrance  varied  from  15  to  16  feet;  thence  to  the 
canal  the  least  depth  was  13.1  feet.  In  April,  1890,  the  depth  was 
13.7  feet,  indicating  that  a  shoaling  of  0.6  of  a  foot  had  occurred  during 
the  past  year. 

Operations  during  the  fiscal  year.— There  were  no  operations  during 
the  fiscal  year  ending  June  30, 1891. 

Remarks  and  recommendations. — An  estimate  based  on  the  survey 
made  in  April,  1891,  indicates  that  the  removal  of  13,200  cubic  yards 
of  material  is  necessary  to  form  a  channel  120  feet  wide  and  16  feet 
deep. 

It  is  contemplated  to  do  this  work,  and  make  the  necessary  repairs 
to  the  pierheads,  by  hired  labor  and  purchase  of  materials  in  open 
market  during  the  present  working  season. 

For  the  maintenance  of  the  channel  and  piers  an  appropriation  of 
$5,000  is  recommended  for  the  fiscal  year  ending  June  30,  1893. 

Estimated  cost  (see  Report  of  Chief  of  Engineer*,  1874>  Part  1,  page  141). . .  $180,  000 
Appropriated 168,000 

Money  statement. 

July  1,  1890,  balance  unexpended , $01.  66 

Amount  appropriated  by  act  approved  September  19,  1890 3,  000. 00 

3, 091.  66 
June  30,  1891,  amount  expended  during  fiscal  year 66.  31 

July  1,  1891,  balance  unexpended . 3, 025. 35 

Jnly  1,  1891,  outstanding  liabilities -. 70.00 

July  1,  1891,  balance  available 2, 955. 35 

(Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1893  5,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  har- 
bor acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1890. 

[Furnished  by  Hon.  E.  S.  Minor,  Superintendent  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and 
Harbor  Company,  and  Dr.  Frank  Mullen.] 

Name  of  harbor,  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wisconsin; 
collection  district,  Milwaukee,  Wis.;  nearest  light-house,  on  north  pierhead, 
entrance  to  harbor. 

Arrivals  and  departures  of  vessels. 


Description. 


PaRrtHgea  through  the 
canal  and  harbor. 


Xo.  Tons. 

Steam 3.G84  i         572,643 

Sail <. I  381,764 


Total I  6,139 


i 


954,407 
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Principal  articles  of  export  and  import. 
EXPORTS. 


Articles. 


Quantity. 


Apples 

Bark  (ten) 

Barley 

Beans 

Beer 

Brick 

Butter 

Cattle 

Cheese 

5ff:::::::::::::: 

Flour 

Hay 

Hidea 

Hogs 

Lath 

Lime  and  cement. 


Tom 

7* 

550 

70J 

6 

105 

360 

7 

160 

5 

45 

300 

1071 

600 

5 

-     24 

34,375 

2,175 


Articles. 


Quantity. 


Lnml>er 

Mill  stuff's 

Oats 

Peas 

Poles  (telegraph) 

Posts  (fencti) 

Fotatoes 

Rye 

Sheep 

Shingles 

Stonel 

Ties  (rail rami) ... 

Wheat 

Wood 

Wool 

Total 


Tons. 

270,000 

100 

10 

750 

68 

37 

120 

280 

12 

30,000 

280,000 

2,050 

300 

5.000 

4 


628,2234 


IMPORTS. 


i  Ton*. 

Agricultural  implements |  82$ 

Apples J  20 

Barley , 23* 

Beans i  6 

Beer 70 

Cattle 1 50 

Chairs 100 

Coal  and  coko 2. 000 

Flour 16 

Furniture I  236 

Hogs 48 

Iron  and  steel 600 

Leather ,  1* 


Lime  and  cement 

Merchandise  (general) . 

Mill  stuffs 

Oil 

Plaster  (land) 

Pork  and  beef 

Provisions 

Salt 

Sash,  doors,  and  blind*. 
Wagons  and  carriages  . 
Woodenware 


Tons. 

261 

3,000 

100 

225 

100 

24 

5 

6,000 

25 

31 

19 


Total 13,142* 


LLg. 

IMPROVEMENT  OF  AHNAPEE  HARBOR,  WISCONSIN. 

Object. — To  secure  a  small  artificial  harbor  for  local  purposes  in  the 
Ahnapee  Kiver  with  a  navigable  channel  leading  thereto  from  Lake 
Michigan. 

Project. — The  project  of  improvement  adopted  in  1875  provided  for 
the  formation  of  a  small  artificial  harbor  connected  with  the  lake  by  a 
channel  100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  construc- 
tion of  two  piers  extending  from  the  shore  line  to  the  18-foot  contour 
in  the  lake;  also  for  blasting  and  dredging  rock  from  the  river  bed 
near  its  mouth  for  a  distance  of  750  feet. 

In  accordance  with  a  modification  of  the  original  project,  approved 
September  27, 1884,  the  cribs  sunk  in  extension  of  the  piers  have  been 
placed  50  feet  farther  from  the  center  line  of  the  channel  than  the  old 
piers,  and  will  afford,  when  completed,  a  200-foot  entrance  between  the 
pierheads. 

Present  works. — (1)  North  pier,  1,102  feet  in  length,  composed  of  352 
feet  of  pile  pier,  320  feet  of  which  is  14  feet  wide  and  32  feet  20  feet 
wide;  also  750  feet  of  cribs  20  feet  wide.  (2)  South  pier,  1,125  feet  in 
length,  composed  of  625  feet  of  pile  pier  14  feet  wide  and  500  feet  of 
cribs  20  feet  wide. 
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The  pile-piers  were  built  in  1 871-1874.  The  south  pier  was  sheet  piled 
In  1880;  tbt*  worth  pier  is  not  yet  provided  with  sheet  piling.  The  su- 
perstructure is  considerably  decayed  and  will  soon  require  renewal;  in 
other  respects  both  piers  are  in  good  condition. 

The  crib  piers  were  built  in  1875-1889,  and  are  in  good  condition. 

Depth  of  water. — Originally  2  feet.  Soundings  made  in  November, 
18JK),  showed  a  depth  of  water  at  the  entrance  of  10  J  feet,  and  a  chan- 
nel near  the  south  pier  about  60  feet  wide,  with  a  least  depth  of  11± 
feet. 

One-third  of  the  area  from  which  rock  has  been  excavated  has  the 
required  depth  of  12  feet;  over  the  other  two-thirds  the  average  depth 
is  about  9  feet. 

Operations  during  the  fiscal  year. — By  hired  labor  and  purchase  of 
materials  in  open  market  200  linear  feet  of  superstructure  were  built 
over  cribs  Nos.  12  to  15  of  the  north  pier,  and  minor  repairs  were  made 
to  the  south  pier.    This  work  was  completed  in  November,  1890. 

Remarks  and  recommendations. — To  complete  the  project  the  follow- 
ing work  is  required:  One  hundred  linear  feet  of  cribs  for  extending 
each  pier  50  feet;  200  linear  feet  of  guide  piling  to  connect  the  main  and 
detached  piers;  350  linear  feet  of  sheet  piling  to  the  north  pier;  30,000 
cubic  yards  of  dredging  sand,  clay,  etc.,  and  the  removal  of  about  4,000 
cubic  yards  of  rock  by  drilling,  blasting,  and  dredging. 

It  is  contemplated  expending  the  funds  now  available  in  sheet  piling 
the  north  pier  and  dredging  2N),000  cubic  yards,  more  or  less,  of  sand, 
etc. 

There  remains  but  $9,000  unappropriated  of  the  estimate  submitted 
in  1875  for  the  completion  of  this  work.  This  amount  is  insufficient, 
and  will  require  an  increase  of  $10,000,  or  a  total  of  $19,000,  for  its  com- 
pletion. 

This  increase  over  the  estimate  submitted  in  1875  is  chiefly  due  to  a 
breach  that  occurred  at  the  inner  end  of  the  north  pier  that  added 
largely  to  the  quantity  of  sand  dredging  required,  and  to  a  seam  in  the 
rock  at  a  depth  of  about  9  feet  that  rendered  the  blasting  more  difficult 
and  expensive  than  was  then  anticipated. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1876,  Part  II,  pages 

346-359;  1880,  page  1910) $175,000 

Appropriated 166,000 

Money  statement. 

July  1, 1890,  balance  unexpended $1, 163. 30 

Amount  appropriated  by  act  approved  September  19, 1890 6, 000. 00 

7,163.30 
June  30, 1891,  amount  expended  during  fiscal  year 2, 436. 46 

JUily  1, 1891,  balance  unexpended : 4, 726. 84 

(Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1893    19, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  31,    1890. 

[Furnished  by  Mr.  M.  T.  Parker.] 

Name  of  harbor,  Ahnapee,  Wis. ;   collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  Kewaunee,  Wis. 
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Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

Steam 

No. 
342 
297 

Tons. 
191,375 
24,622 

No. 
341 
293 

Tons. 
191,288 
24,517 

Snil 

• 

Total 

639       215.  fid7 

634 

215,805 

Principal  article*  of  export  and  import. 
EXPORTS. 


Art  it-lea. 


Bark  (tan) . . 

iJarley 

Jiric.k* 

Jilitter 

Cattle 

Chairs 

Cheese 

Clover  seed  . 

KP.::::::: 

Flour 

Fnrnlhire... 

Hay 

Hides 

Hogs 

Lumber 


Articles. 


Quantity. 


Tons. 

Mill  stuffs ;  70 

Oats I  320 

Peas j  3, 300 

Pork  and  beef 18 

Posts  (fence) 2,775 

Potatoes 300 

Rags 20 

Rye ;  280 

Sheep 20 

Shingles ;  750 

Ties  (railroad) 5, 950 

Wheat ,...1  3,600 

Wood 10,000 

Wool |  10 

Total |~~  32,066 


Total  approximate  valne,  9450,000. 


IMPORTS. 


Article. 


Quantity. 


|  Tons. 

Agricultural  implements 500 

Apples ' 

Barley 12" 

Beans I  3 

Beer  and  liquors !  175 

Cattle 30 

Chairs 5 

Coal  and  coke 125 

Corn 28 

Flour 5374 

Furniture 22$ 

Iron  and  steel 45 

Lath 200 

Leather HO 

Lime  and  cement 72i 

Lumber 2, 250 

Machinery  (heavy) 100 


Article. 


Quantity. 


2A  I   * 


Marble  and  granite 

Merchandise  (general) 

Mill  stufTs 

Oats 

Oil 

Peas 

Plaster  (land) 

Pork  and  beef 

lj  Provisions 

-    Salt 

i    Sash,  doors,  and  blinds 

,    Sheep 

!    Shingles 

Wagons,  carriages,  and  sleighs... 

W  oodenware 

Total 


Ton*. 

10 

3,250 

50 

8 

225 

6 

165 

6 

462% 

240 

12* 


8,915 


Total  approximate  value,  $400,000. 


L  L  io. 

IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Object. — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
Kewaunee  River  where  the  harbor  of  Kewaunee  is  situated. 

Project. — The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1881,  and  provides  for  the  formation  of  a  channel  from  a  point  about 
2,000  feet  south  of  the  original  mouth  of  the  Kewaunee  River  through  a 
spit  of  land  about  300  feet  wide,  affording  communication  between  the 
river  and  Lake  Michigan.    From  the  lake  end  of  this  cut  two  parallel 
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piers  MM)  feet  apart  are  to  be  constructed,  each  1,650  teet  long,  extend- 
ing to  the  18-foot  contour.  Between  the  piers  and  through  the  cut  the 
channel  is  to  be  dredged  to  a  depth  of  14  feet. 

Present  worlcs. — Pile  piers  lined  with  sheet  piling:  (1)  The  north  pier 
is  1,000  feet  long  and  16  feet  wide.  (2)  The  south  pier  is  1 ,075  feet  long 
and  16  feet  wide.  They  were  built  in  1881-1889,  and  are  in  good  condi- 
tion. 

Depth  of  water. — Originally  2  feet.  Soundings  made  April  2,  1891, 
showed  a  channel  about  40  feet  wide,  with  a  least  depth  of  11  feet.  Since 
that  date  this  has  been  increased  to  a  depth  of  14  feet  and  a  width  of 
120  feet. 

Operations  during  the  fiscal  year. — By  hired  labor  and  purchase  of 
materials  in  open  market,  repairs  were  made  to  the  dredging  plant,  and 
32£  cords  of  stone  were  placed  in  the  south  pier  at  places  where  undue 
settlement  had  occurred. 

From  October  23,  1890,  to  June  29, 1891,  United  States  Dredge  No. 
2  removed  77,790  cubic  yards  of  material  from  the  channel. 

Under  contract  dated  December  13, 1890,  with  Mr.  John  M.  Borg- 
man,  of  Kewaunee,  Wis.,  for  the  construction  of  300  linear  feet  of  pile 
pier,  wrork  was  begun  May  15, 1891,  and  is  in  progress  at  the  close  of 
the  fiscal  year.  The  work  is  progressing  favorably,  and  will  probably 
be  completed  by  September  15, 1891. 

Remarks  and  recommendations. — The  conditions  of  this  place  are  un- 
usually favorably  for  the  construction  and  maintenance  of  an  excellent 
harbor. 

The.  approved  project  provided  for  the  construction  of  3,300  linear 
feet  of  pier;  of  this  amount.  2,075  linear  feet  are  completed,  and  300 
linear  feet  under  contract,  to  be  completed  on  or  before  September  15, 
1891. 

The  proposed  railroad  between  Green  Bay  and  Kewaunee,  referred 
to  in  the  last  Annual  Report,  is  in  process  of  construction,  and  will 
probably  be  completed  before  the  close  of  the  present  year. 

This  line  will  connect  with  a  line  of  steamers  to  be  established  to  ply 
between  Kewaunee,  Wis.,  and  Manistee  or  Ludington,  Mich.,  forming, 
in  connection  with  existing  railroad  lines,  a  through  route  from  the 
West  to  the  seaboard,  and  will  add  materially  to  the  importance  of  this 
harbor. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1893,  it  is  contemplated  to  expend  it  chiefly  in  pier  construction.  An 
appropriation  of  $75,000  is  recommended. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2084) $200,  000. 00 

Appropriated  by  the  United  States $75,000.00 

Appropriated  by  the  local  authorities 8, 042. 72 

m,  042.  72 

Money  statement. 

July  1 ,  1890,  balance  unexpended $1 88. 23 

Amount  appropriated  by  act  approved  September  19,  1890 20, 000. 00 

20, 188. 23 
June  30,  1891,  amount  expended  during  fiscal  year 9, 107. 77 

July  1, 1891,  balance  unexpended 11, 080. 4fi 

July  1  ,^1891,  amount  covered  by  uncompleted  contracts 10, 000. 00 

July  1, 1891,  balance  available 1,080.  10 

(Amount  (estimated)  requited  lor  completion  of  existing  projeet 1  lc,  957. 28 

J  Amount -that  can  be  profitably  expended  in  fiscal  \  oar  ending  Jiuioifo,  1W3     75  ihm'i.  u» 
|  Submitted  in  compliance  wi(h  requirements  of  sections  2  of  river  and 
I,    harbor  acts  of  1866  and  1867. 
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Abstract  of  proposal*  for  building  SQO  linear  feet  of  pier  extension  at  Kewaunee  Harbor, 
Wisconsin,  received  in  response  to  advertisement  dated  October  -J7,  1S907  and  opened  No- 
vember 25, 1800,  by  Muj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers, 

Amount  of  appropriation  available  for  this  work,  $10,000. 


No. 


Name  and  residence  of 
bidder. 


f.lfl 


^3»0 


f     t 


^ffents. 

Charles  Simono,  Two  ! 
Rivers,  Wis !      21 

William  Eugene  Huteli-  : 
iuson,  Menomi nw,  Midi .       17 

Horatio  Truman  and  ! 
George  Cooper,  Manito-  j 
woo,  Wis ,      22 

Halvor  Johnson   and 
Charles  Dedrich,  Mishi-  I 
cot,  Manitowoc  Co.,  Wis .  j      21 

John  B.  Borgman,  Kewau- 
nee. Wis 

Charles Berner,  Green  Bav, 
Wis .'..       20 

Knapp  &.  Gillen  Racine, 
Wis 19 

Christian  .Schwars,  Fort 
Howard,  Wis 


21 


Is 

u 


> 


1* 

51 


28 


$50.00 
40.00 

49.00 

50.00 
47.  50 
50.00 
50.00 
57.00 


IfVnte. 

:jo 

25  J 

"I 

28, 
23 
30 
30  I 
26 


8li 

hi 

~  X  y 


Cfento. 
20 
13 

20 

10 
13 
20 
20 
17 


■si 


S     »4§ 
-     IS 


*  si 


•  & 


* 


O»J».C0nff. 

i 

$23   $6.50         0  5     i$U,525.32 

15     6.50         6  5       10,051.58 


18 


5.25 


20  |  5. 50  I 

14  I  4.65 

i 
20  '  5.25 

20  j  5.  50 

16  '  5. 15 


5 
5 


10,108.12 


10,384.98 
9, 239. 38 
5  |  9,914.00 
5  {  0,906.17 
4}  '  10,221.28 


With  the  approval  of  the  Chief  of  Engineers  a  contract  was  entered  into  Decem- 
ber 13,  1890,  with  John  M.  Borginan,  the  lowest  responsible  bidder,  for  this  work. 


COMMERCIAL    STATISTICS    FOR    THE    CALENDAR    YEAR    ENDING    DECEMBER  31,   1890. 

[Furnished  by  Hon.  W.  Seyk,  mayor  of  Kewaunee.] 

Name  of  harbor,  Kewaunee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  on  north  pierhead,  Kewaunee,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 


Arrivals. 


I   No. 

Steam 373 

Sail 213 


Tons. 
194,082 
13,423 


Departures. 


JVb. 
373 
212 


Total  . 


.      386       207,505  ,    585 

I  I 


Tons. 
194,082 
IB,  360 


207,442 
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i 
Principal  articles  of  export  and  import. 

EXPOBTS. 


Articles. 


Bark  (tan) 

Barley 

Brick 

Butter 

Cattle 

Cheese 

».::•.:::::•.:::::::: 

Hay 

Hides 

Lumber 

Merchandise  (general) 

Mill  stunk... 

Oats 


Quantity. 


Tom. 
1,320 
235 
2,000 
90 
150 
250 

1,000 

2,000 

1,500 

3,200 

65 


Articles. 


Peas 

Plaster  (land) . . . 
Pork  and  beef  . 
Posts  (fence)  . . . 

Potatoes 

Rye 

Shingles 

Stone  

Ties,  (railroad) 

Wheat 

Wood 

Wool 


Quantity. 


Total . 


Ton*. 

3,300 

75 

5 

1,387 

60 

70 

225 

7,000 

4,900 

1,500 

2,400 

li 

32, 788$ 


Total  approximate  value,  $450,000. 


IMPORTS. 


Articles. 


Apples 

Beer 

Chairs 

Coal  and  coke. 

Corn 

Iron  and  steel 

Lath 

Leather 

Lumber 

Malt 


Total  approximate  value,  $300,000. 


Quantity. 


Tons. 

75 

180 

3 

250 

108 

200 

14 

12 

210 

2* 


Articles. 


Merchandise  (general) 

Oil 

Salt 

Sash,  doors,  and  blinds 

Shingles 

Wagons  and  carriages 
Wooden  ware 

Total 


Quantity. 


Tons. 


1,200 

180 

270 

5 

45 

12* 

2 


2,829 


L  L  ii. 


IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  into  Twin 
Rivers,  where  the  harbor  of  Two  Rivers  is  situated. 

Project — The  project  for  the  improvement  of  this  harbor,  adopted  in 
1870,  provided  for  the  construction  of  two  parallel  piers  extending  from 
the  river  mouth  to  the  18-foot  contour  in  Lake  Michigan,  and  dredging 
between  them  to  a  depth  of  12  feet. 

Present  works. — Pile  and  crib  piers:  (1)  North  pier,  1,810  feet  long, 
composed  of  1,060  feet  of  pile  pier  14  feet  wide  and  750  feet  of  cribs  20 
feet  wide.  (2)  South  pier,  1,710  feet  long,  composed  of  960  feet  of  pile 
pier  14  feet  wide  and  750  feet  of  cribs  20  feet  wide.  The  pile  piers  were 
built  in  1871-'74  and  the  cribs  in  1875-'84.  The  latter  are  in  good  con- 
dition, but  some  filling  and  repairs  will  be  required  to  the  piling  at  an 
early  date. 

Depth  of  water. — Originally  from  2  to  3  feet.  In  November,  1890,  a 
ehan  nel  90  t'et*t  wide  ami  1 2  feet  deep  was  completed.  Soundings  made  in 
April,  1891,  showed  that  at  a  \yomt  opposite  the  north  shore  line  the 
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contour  and  obtaining  a  channel  of  not  less  than  14  feet  depth  at  the 
shore  line,  increasing  to  18  feet  at  the  entrance.  Pier  extension  under 
this  project  was  completed  in  1887,  and  the  dredging  in  1889. 

In  1890  a  project  for  an  exterior  breakwater  400  feet  long  was  sub- 
mitted. 

Present  works. — Crib  piers:  (1)  North  pier,  1,970  feet  long,  composed 
of  1,220  feet  of  cribs  20  feet  wide  and  750  feet  24  feet  wide;  (2)  south 
pier,  1,900  feet  long,  composed  of  1,150  feet  of  cribs  20  feet  wide  and 
750  feet  24  feet  wide. 

Depth  of  water. — Originally  3  feet.  A  survey  made  April  11, 1891, 
showed  a  depth  at  the  entrance  of  from  16£  to  18  feet,  and  a  channel 
between  the  piers  70  feet  wide  and  14  feet  deep;  this  was  increased  by 
dredging  in  May  and  June,  1891,  to  75  feet  wide  and  16  feet  deep. 

Operations  during  the  fiscal  year. — Under  contract  dated  December 
13, 1890,  with  Messrs.  Truman  and  Cooper,  of  Manitowoc,  Wis.,  for  re- 
building above  the  water  line  600  linear  feet,  more  or  less,  of  the  north 
pier,  work  was  begun  May  26, 1891. 

On  June  30, 1891,  about  400  linear  feet  had  been  completed  and  the 
remainder  was  well  under  way. 

Under  a  special  agreement  made  April  23, 1891,  with  Messrs.  Trumaii 
and  Cooper,  of  Manitowoc,  Wis.,  9,464.3  cubic  yards  of  material  were 
removed  from  the  channel  by  dredging. 

By  hired  labor  and  purchase  of  materials  in  open  market,  17.6  cords 
of  stone  were  applied  as  riprap  and  filling  of  the  south  pier  at  places 
where  undue  settlement  had  occurred.  • 

Remarks  and  recommendations. — The  north  pier  was  completed  in 
1885,  and  the  south  pier  in  1887,  and  the  dredging  in  1889. 

About  900  feet  of  the  inshore  superstructure  is  20  years  old  or  more. 
It  is  badly  decayed  and  should  be  rebuilt  above  the  water  line  without 
delay. 

As  stated  in  the  last  annual  report,  Manitowoc  has  a  harbor  of  grow- 
ing importance  and  the  Government  has  expended  up  to  date  nearly 
$300,000  in  harbor  improvements,  which  the  rapid  growth  of  the  city 
has  shown  to  be  money  wisely  expended.  Much  complaint  has  been 
made  from  the  very  first  of  the  difficulty  experienced  by  vessels  lying 
just  inside  of  the  harbor  during  northeast  storms,  and  plans  of  exterior 
breakwaters  have  been  suggested  as  far  back  as  1873.  In  1886  a  report 
was  submitted  to  the  Chief  of  Engineers  by  Captain  Marshall  on  this 
subject.  His  opinion  was  that  the  river  should  be  dredged  inside 
beyond  the  bends  of  the  river,  that  being  the  cheapest  solution  of  the 
difficulty.  Colonel  Houston  was  also  of  the  opinion  that  the  proper 
place  for  the  harbor  was  inside  or  beyond  the  river  bends.  Since  then 
the  combination  of  three  railroads,  the  Lackawanna,  the  Lake  Shore 
and  Western,  and  the  Flint  and  Pere  Marquette,  promises  to  bring 
about  a  great  development  of  business  at  this  point  and  gives  this  ques- 
tion of  harbor  protection  additional  importance. 

In  order  to  make  this  through  route  of  transportation  a  success  the 
Flint  and  Pere  Marquette  boats  must  run  all  winter,  the  same  as  the 
Grand  Haven  and  Milwaukee  boats.  Experience  with  the  latter  line 
at  Milwaukee  has  shown  that  the  landing  docks  must  be  in  the  imme- 
diate vicinity  of  the  lake  and  not  a  mile  or  more  up  a  river,  as  would  lie 
the  case  at  Manitowoc  should  an  interior  dredged  harbor  l>e  insisted 
upon,  for  in  the  severe  winters  of  that  latitude  it  would  be  impossible 
to  keep  the  river  open  and  available. 

It  would  therefore  seem  that  some  plan  of  exterior  protection  should 
be  devised  for  this  harbor.  A  crib  work  400  feet  long,  built  at  an  angle 
of  Hbout  45  degrees,  with  the  line  of  direction  of  the  piers  and  about 
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600  feet  beyond  the  lake  end  of  the  north  pier,  promises  good  results 
and  conld  be  built  for  about  $40,000.  In  order  to  insure  the  best  results 
this  money  should  all  be  available  at  once  and  the  entire  breakwater, 
superstructure  and  all,  built  in  one  season,  as  a  partially  completed 
breakwater,  without  superstructure  and  lights,  would  be  a  dangerous 
obstruction. 

The  river  and  harbor  act  approved  September  19, 1890,  contained  an 
appropriation  of  $8,000  for  this  harbor,  with  the  following  proviso: 

And  the  engineer  in  charge,  with  the  approval  of  the  Secretary  of  War,  may  use 
such  part  of  the  above  appropriation  in  the  construction  of  an  outer  breakwater  as 
he  may  deem  proper. 

v  It  was  deemed  advisable  to  expend  the  full  amount  of  the  appropria- 
tion for  rebuilding  superstructure  and  deepening  the  channel  for  the 
reason  that  this  work  was  urgently  needed,  and  the  amount  was  too 
small  to  begin  the  construction  of  a  breakwater. 

For  the  preservation  of  the  piers  and  maintenance  of  the  channel 
an  appropriation  of  $8,000  is  recommended  for  the  fiscal  year  end- 
ing June  30, 1893,  and  for  an  exterior  breakwater  an  appropriation  of 
$40,000  is  recommended. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2094)  ....  $308, 182. 54 
Additional  estimate  for  a  breakwater  (see  Report  of  Chief:  of  Engineers, 
1890,  page  2345) 40,000.00 

Total 348,182.54 

Appropriated 307,820.00 

Money  statement. 

July  1, 1890,  balance  unexpended $759. 61 

Amount  appropriated  by  act  approved  September  19, 1890 8, 000. 00 

8, 759. 61 
June  30,  1891,  amount  expended  during  fiscal  year 3, 694. 02 

July  1, 1891,  balance  unexpended 5,065.59 

July  1,  1891,  outstanding  liabilities $930.93 

July  1,  1891,  amount  covered  by  uncompleted  contracts 3, 333. 64 

4,264.57 

July  1, 1891,  balance  available 801.02 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 362. 54 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    48, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  building  600  linear  feet  of  pier  superstructure  at  Manitowoc  Har- 
bor, Wisconsin,  received  in  response  to  advertisement  dated  October  $7, 1890,  and  opened 
November  25, 1890,  by  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers. 

Amount  of  appropriation  available  for  the  work,  $5,500. 


No. 


Name  and  residence  of  bidder. 


Horatio  Truman,  and  George  Cooper,  Manito- 
woc, Wis 

Peter  W.  Galloway,  Racine,  Wis 


*3 


$27. 00 
29.50 


$i9.oo : 

22.00  I 


3* 


8-3 


Centu.  -Cent*. 

$0. 00  |       :)J  J        4 
10.75  I      4    1        6  1 


3 

o 
H 


$1, 884. 44 
5,576.22 
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With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  Decem- 
ber 13,  1890,  with  Horatio  Truman  and  George  Cooper,  the  lowest  responsible  bid- 
ders, for  this  work. 


COMMERCIAL  STATISTICS  FOB  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1890. 

[Furnished  by  Mr.  Frederick  Sohuette.] 

Name  of  harbor,  Manitowoc,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  Manitowoc,  Wis. 

Arrival*  and  departure*  of  ve**el*. 


Description. 

Arrivals. 

Departures. 

No. 
738 
250 

Tan*. 

359,219 
56,280 

No. 
742 
256 

Ton*. 
360,310 
56, 007 

Sail 

Total 

988 

415,409 

998 

416, 317 

Principal  articles  of  export  and  import. 
EXPORTS. 


Articles. 


Agricultural  implements 

Barley 

Brick 

Butter 

Cheese 

Corn 

Ems 

Flour 

1'urniturc 

Hay 

Leather 

Lumber 


Total  approximate  value,  $2,797,000. 


Quantity. 


Tons. 
250 
70* 
1,200 
75 
1,750 
41 
120 
36,012} 
9,022} 
2,500 
250 
2, 712} 


Articles. 


Malt 

Merchandise  (general) 

Mill  stuffs 

Oats 

Peas 

Potatoes 

Rye 

Shingles 

Wheat 

Wool 

Total 


IMPORTS. 


Articles. 


Agricultural  im piemen t h  . 

Coal  and  coke 

Iron  and  steel 

Lath 

Lumber 

Merchandise  (general)  — 

Oil 

Salt 


Quantity. 


"I 


Tons. 

144 

102, 339 

625 

165 

4,025 

3, 495 

225 

2,670 


Articles. 


Quantity. 


Ton*. 

45 

252 

5,000 

1,205 

7,260 

900 

364 

105 

2,250 

10 


71,395 


Sawlogs 

Shingle* 

Stone 

Wagons  and  carriages 
Wood 

Total 


Quantity. 


Tow*. 

15,000 

247 

4, 875 

50 

7,750 


141,610 


Total  approximate  value,  $1,045,000. 
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LL13. 
IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

Object. — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
harbor  of  Sheboygan  at  the  month  of  Sheboygan  River. 

Project. — The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852,  and  had  for  its  object  the  formation  of  a  12-foot  channel  en- 
trance to  the  month  of  the  Sheboygan  River.  This  was  modified  in 
1873  so  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
between  the  piers.  A  survey  made  in  1880  showed  a  depth  of  less  than 
12  teet  between  the  piers  and  on  the  outer  bar.  The  existing  project 
was  adopted  in  1881,  its  object  being  to  deepen  the  channel  still  further 
by  extending  the  piers  to  the  20-feet  contour  in  the  lake,  and  dredging 
to  a  depth  of  18  feet  between  their  outer  ends,  the  depth  decreasing  to 
14  feet  at  the  shore  line. 

Present  work.— Pile  and  crib  piers.  (1)  North  pier,  2,044  feet  long, 
composed  of  900  feet  of  pile  and  crib  pier,  built  by  the  city,  from  12  to 
20  feet  wide;  1,094  feet  of  cribs  20  feet  wide,  and  50  feet  of  cribs  30  feet 
wide.  (2)  South  pier,  2,460  feet  long,  composed  of  780  feet  of  pile  and 
crib  pier,  built  by  the  city,  from  12  to  20  feet  wide;  132  feet  of  pile  pier 
20  feet  wide,  1,298  feet  of  cribs  20  feet  wide,  and  50  feet  of  cribs  30  feet 
wide,  built  1852-1887.  About  700  feet  of  the  north  pier  and  900  feet  of 
the  south  pier  built  since  1871  are  in  good  condition,  the  cribs  having 
been  sunk  on  a  stone  or  pile  foundation.  Previous  to  1871  they  were 
sunk  on  the  natural  lake  bottom,  composed  of  shifting  sand,  causing 
them  to  settle  very  unevenly. 

Depth  of  Water. — Originally  4  feet.  A  survey  made  April  7  and  8, 
1891,  showed  a  channel  about  50  feet  wide,  with  a  least  depth  of  14.3 
feet. 

Operations  during  the  fiscal  year. — By  hired  labor  and  the  use  of  Gov- 
ernment dredges  Nos.  1  and  2,  25,325  cubic  yards  of  material  were  re- 
moved from  the  channel. 

By  purchase  of  materials  in  open  market  62.1  cords  of  stone  were  used 
for  riprap  and  refilling  the  south  pier. 

A  contract  dated  December  13,  1890,  was  entered  into  with  Messrs. 
Truman  and  Cooper,  of  Manitowoc,  Wis.,  for  the  extension  of  the  north 
pier  150  feet  by  the  construction  of  3  cribs,  each  50  feet  long  and  20  feet 
wide. 

Remarks  and  recommendations. — It  is  expected  that  work  under  the 
contract  dated  December  13, 1890,  will  begin  early  in  July,  and  be  com- 
pleted by  September  1, 1891,  the  date  that  the  contract  expires. 

The  formation  of  a  channel  of  navigable  width  16  feet  deep  is  in  prog- 
ress at  the  close  of  the  fiscal  year,  and  will  probably  be  completed  by 
August  1, 1891. 

A  channel  of  less  depth  than  16  feet  does  not  meet  the  present  re- 
quirements of  the  commerce  of  this  harbor. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1893,  it  is  proposed  to  expend  it  in  pier  extension  and  such  dredging 
and  repairs  as  may  be  necessary  for  the  maintenance  of  the  channel  and 
piers.    An  appropriation  of  67,000  is  recommended. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2104) $150, 000 

Additional  estimate  (see  Report  of  Chief  of  Engineers,  1884,  page  1856) 45, 000 

Total 195,000 

Appropriated .- '    128,000 
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Money  statement. 

July  1, 1890,  balance  unexpended $1,230.89 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000. 00 

16,230.89 

June  30, 1891,  amount  expended  during  fiscal  year 3, 705. 46 

July  1, 1891,  balance  unexpended •. 12, 525. 43 

July  1, 1891,  amount  covered  by  uncompleted  contracts 10, 000. 00 

July  1,1891,  balance  available 2,525.43 

{Amount  (estimated)  required  for  completion  of  existing  project 67, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  67. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  building  160  linear  feet  of  pier  extension  at  Sheboygan  Harbor, 
Wisconsin,  received  in  response  to  advertisement  dated  October  £7,  1890,  and  opened 
November  £6, 1890,  by  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers. 

Amount  of  appropriation  available  for  this  work,  $10,000. 


Name  and  residence  of  bidder. 


Horatio  Truman  and  George 
Cooper,  Manitowoc,  Wis 

Charles  Berner,  Green  Bay,  Wia. 

Christopher  H.  Starke,  Milwau- 
kee Wis 

Knap'p  &.  Gilien,  Racine,  Wis  \ . ' 


II 


ss 


$25 
26 

30 
27 


S3 


$22.00 
22.00 

22.00 
22.50 


u 


$18 
20 

24 
20 


$6.50 
7.00 


8.00 
7.50 


I 


§ 
& 


3* 


Cts. 

3 
3* 

4 
4 


a 

k 
U 

5  & 


Cts. 

4 
H 

6 
5 


a 

a 
I 


Ct9. 

4 

6 
5 


$11.50 
11.00 


16.00 
10.00 


S 


$9,803.55 
10,347.70 

11,824.15 
10,798.36 


With  the  approval  of  the  Chief  of  Engineers  a  contract  was  entered  into  December 
13,  1890,  with  Horatio  Truman  and  George  Cooper,  the  lowest  responsible  bidders 
for  this  work. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  31,    1890. 

[Furnished  by  Col.  J.  A.  Watrous,  collector  of  customs,  Milwaukee,  Wis.] 

Name  of  harbor,  Sheboygan,  Wis.    Collection  district,  Milwaukee,  Wis.    Near- 
est light-house,  Sheboygan,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

Steam 

No.      1     Tons. 
^|}506,922 

No. 
$        570 
)        564 

Tom. 
J  542,324 

Sail 

Total 

1,101  |    500,922 

1,134 

542.324 

Note. — Repeated  but  unsuccessful  efforts  wore  made  to  obtain  a  statement  of  the 
principal  articles  of  export  and  import  at  this  harbor. 
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L  L  14. 

IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Object. — To  secure  a  navigable  channel  entrance  from  Lake  Michigan 
to  a  small  artificial  harbor  formed  by  excavating  two  interior  connected 
basins. 

Project. — The  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  1869,  and  provided  for  the  building  of  two  parallel  piers- ex- 
tending from  the  shore-line  to  10  feet  of  water  in  the  lake,  and  the 
excavation  of  a  basin  600  feet  long  by  200  feet  wide  inside  of  the  shore 
line.  In  1870  a  deflection  of  about  10  degrees  to  the  southward  was 
made  in  the  direction  of  the  piers,  this  being  considered  a  more  favora- 
ble direction  for  their  alignment.  In  1876  a  further  modification  of  thfe 
plan  was  made  by  excavating  a  second  basin  to  the  northward  and 
nearly  at  right  angles  to  the  first  basin,  and  extending  the  piers  to  the 
14-foot  contour  in  the  lake.  This  doubled  the  available  area  of  the  har- 
bor and  reduced  the  height  of  the  entering  waves  very  materially. 

This  is  the  project  now  being  carried  out.  The  two  interior  basins 
have  a  combined  area  of  about  5J  acres  and  are  to  be  dredged  to  a 
depth  of  12  feet,  with  a  channel  of  the  same  depth  connecting  them  with 
the  lake,  the  channel  inclosed  between  two  piers  150  feet  apart  extend- 
ing out  to  14  feet  of  water. 

Present  works. — (1)  North  pier,  920  feet,  long,  composed  of  370  feet  of 
cribs  14  feet  wide,  500  feet  20  feet  wide,  and  50  feet  24  feet  wide.  (2) 
South  pier,  1,226  feet  long,  composed  of  370  feet  of  cribs  14  feet  wide, 
450  feet  20  feet  wide,  and  406  feet  of  pile  revetment.  The  piers  were  built 
1871-1887  and  are  in  fair  condition. 

Depth  of  water. — At  the  mouth  of  Sauk  River  originally  about  1  foot. 
A  survey  made  September  5, 1890,  showed  the  existence  of  a  channel 
from  the  entrance  to  the  inner  end  of  the  north  pier  about  12  feet  deep 
and  80  feet  wide. 

The  north  basin  has  the  required  depth  of  12  feet  over  nearly  all  its 
area.  From  abreast  of  the  inner  end  of  the  north  pier  to  the  upper  end 
of  the  west  basin  the  average  depth  does  not  exceed  8  feet,  although 
there  is  a  narrow  channel  12  feet  deep. 

Operations  during  the  fiscal  year.^-By  hired  labor  and  the  use  of  United 
States  dredge  No.  2,  9,485  cubic  yards  of  material  were  removed  from 
the  entrance  channel  and  basins.    Work  closed  August  27, 1890. 

Remarks  and  recommendations. — The  north  pier  is  built  the  full  length 
contemplated. 

To  complete  the  project  requires  an  extension  of  100  feet  of  the  south 
pier  and  the  removal  of  about  20,000  cubic  yards  of  material. 

It  was  anticipated  at  the  date  of  the  last  annual  report  that  all  the 
dredging  required  could  be  completed  in  1890,  but  the  exceedingly  hard 
character  of  the  material  to  be  removed  caused  frequent  breakdowns 
of  the  dredge,  and  not  as  much  was  accomplished  as  was  then  antici- 
pated. 

It  is  proposed  to  transfer  a  Government  dredge  from  Sheboygan  to 
this  harbor  in  August,  1891,  and  complete  the  dredging  this  season  with 
funds  now  available,  and  to  make  minor  repairs  to  the  piers  while 
dredging  is  in  progress. 

Of  the  existing  estimates  for  the  completion  of  this  work  there  remains 
unappropriated  but  $4,027.17.  This  sum  will  not  be  sufficient  to  build 
the  necessary  100  linear  feet  of  crib  extension  to  the  south  pier,  con- 
templated in  the  approved  project.    This  extension  will  cost  $6,500. 
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The  estimate  therefore  requires  an  increase  of  $2,472.83,  or  an  appro- 
priation of  $6,500  to  complete  the  work. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1877,  page  866) $154, 527, 17 

Additional  estimate  (see  Report  of  Chief  of  Engineers,  1880,  page  1922)      27, 000.00 

Total 181,527.17 

A ppropriated  .' 177, 500. 00 

Money  statement. 

July  1 ,  1890,  balance  unexpended $2, 038. 95 

Amount  ajrpropriated  by  act  approved  September  19,  1890 3, 000. 00 

5.038.95 
June  30,  1891,  amount  expended  during  fiscal  year 2, 004. 25 

July  1,  1891,  balance  unexpended 3,034.70 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 027. 17 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J*  line  30,1893      6, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE   CALENDAR  YEAR  ENDING   DECEMBER  31,   1890. 

[Furnished  by  Mr.  James  McCarthy,  harbor  master.] 

Name  of  harbor,  Port  Washington,  Wis.;  collection  district,  Milwaukee,  Wis.; 
nearest  light-house,  on  outer  end  of  north  harbor  pier,  Port  Washington,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 


Arrival*. 


Departures. 


Xo. 

Steam '         .r>6 

Sail '        105 

Total |        161     13,350 


Tom. 
4,940 
8,410 


2To. 
55 
105 


160 


Tons. 

4,820 
8,410 


13, 230 


Principal  article*  of  export  and  import. 
EXPORTS. 


Articles.  Quantity. 


Articles. 


I  Quantity. 


Annies !  37$ 

Barlev I  329 

Beans I  30 

Beer !  210 

Brick 2, 400 

Butter 35 

Chairs 600 

Cheese 70 

Corn 168 

Eggs ' 112 

Pish 30 

Fltu  i  r 1 .  505| 

Hay 200 

Lath 41 

Leather 280 


Tom. 

Lumber 3. 750 

Malt 450 

Merchandise  (general) 700 

Mill  .stuff* 360 

Onts 160 

Pork  and  beef 3$ 

Potatoes 600 

Provisions 20 

Shingles 420 

Stone 140 

Wagons  and  carriages 12} 

Wheat 210 

Wooden  ware * 65 

Total 12,929 


Total  approximate  value.  $583, 050. 
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Privripal  article*  of  export  and  import — Continued. 

IMPORTS. 


Articles.  '  Quantity.  Articles.  Quantity. 


Tons.  I  Ton*. 

Apples '             22A      Lumber j  6,120 

llark  (tan) i        1,  3*20"  i'  Merchandise  (general) '  J,  100 

llm-lev \        2.5H0        Oil I  2«S 


Keel 35 

<  'mil  anil  coke !  3, 000 

Torn !  190 

Kwh I  45 

Flour I  11 

Rides j  600 

Iron  and  steel 77fr 

Lath '  82* 

Lime  and  cement I  131 


Provisions ■  70 

Salt 52ft 

Saw  logs 750 

Shingle* 4.'i0 

Wagon*  und  rarriage* I  » 

Wheat 1, 051) 

Wood 1  1, 025 


Total '        20,«P2j 


Total  approximate  value.  $091,400. 


L  L  15. 

HARBOR  OF  REFINE  AT  MILWAUKEE  BAY,  WISCONSIX. 

Object. — To  provide  a  secure  anchorage  for  vessels  engaged  in  the 
general  commerce  of  the  lakes,  by  inclosing  the  northern  section  of 
Milwaukee  Bay  within  a  breakwater,  formed  of  timber  crib  work,  placed 
and  sunk  upon  a  foundation  of  stone. 

Project. — The  project  was  adopted  in  1881,  and  provided  for  the  con- 
struction of  a  breakwater,  the  north  arm  of  which  commences  at  a  dis- 
tance of  about  600  feet  from  the  north  shore  of  the  bay,  in  a  depth  of  8 
feet  of  water. 

Its  direction  is  S.  25°  19'  E.,  and  its  length  2,450  feet.  From  this 
point  the  direction  of  the  main  arm  of  the  breakwater  is  changed  to  S. 
11°  W.  for  the  proposed  distance  of  5,200  feet,  with  an  opening  of  400 
feet  at  the  distance  of  1,000  feet  from  the  angle,  to  provide  a  fair-weather 
entrance  and  exit  for  vessels. 

Present  works. — The  north  arm  of  the  breakwater  is  completed.  The 
most  northerly  section  of  it,  600  feet  in  length,  is  comprised  of  6  cribs, 
each  100  feet  long  and  20  feet  wide,  and  the  remaining  1,850  feet  of  37 
cribs,  each  50  feet  long  by  24  feet  wide. 

The  dimensions  of  the  cribs  forming  the  main  arm  to  the  northward 
of  the  opening  are  50  feet  by  24  feet  by  22£  feet.  Nine  hundred  feet  of 
this  arm  to  the  northward  of  the  opening  has  been  constructed,  upon 
which  875  feet  of  superstructure  has  been  built  to  a  height  of  0  feet 
above  datum,  and  4  cribs  (Nos.  63,  64,  65,  and  66),  each  100  feet  by  24 
feet  by  22£  feet,  have  been  sunk  to  the  southward  of  the  opening. 

Depth  of  tcater. — The  slope  of  the  lake  bed  from  the  northern  end  of 
the  breakwater  to  the  angle  formed  by  the  north  and  main  arms  is  0.87 
foot  to  100  feet,  the  angle  crib  being  set  in  29.4  feet  of  water.  The  aver- 
age depth  of  water  on  the  line  of  section  of  main  arm  to  the  southward 
of  the  opening  is  34.6  feet. 

Operations  during  the  fiscal  year. — Under  a  special  agreement  made 
with  Christopher  H.  Starke,  dated  July  17, 1890,  repairs  were  made  to 
Cribs  Nos.  49  and  50  of  the  breakwater,  wliich  were  seriously  damaged 
by  collision  of  the  steamer  City  of  Traverse.    The  superstructure  and 
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crib  timbers  were  removed  to  a  depth  of  2  feet  below  datum,  the  length 
of  the  lower  splintered  timbers  removed  being  28  feet  and  of  the  upper 
timbers  73  feet.  The  seventh  and  eighth  courses  from  the  top  of  super- 
structure were  framed  together  to  fit  the  gap,  floated  into  position,  and 
bolted  to  the  sound  timbers  of  the  substructure  with  bolts  64  inches  in 
length :  the  remaining  six  courses  being  constructed  in  the  usual  man- 
ner. Forty  white-oak  piles  of  dimensions  8  by  12  inches  by  30  feet 
were  closely  driven  and  secured  to  the  structure  with  screw  bolts,  24  of 
which  were  placed  on  the  seaward  side  and  16  on  the  west  side  of  break- 
water. Fifty-eight  and  two-thirds  additional  cords  of  stone  ballast  were 
used  in  refilling  the  cribs  and  as  riprap.  The  cost  of  repairing  the  dam- 
age due  to  this  collision,  exclusive  of  superintendence,  was  $2,457.55, 
being  somewhat  less  than  the  estimate  made  before  the  work  was  done. 
The  damage  sustained  through  the  action  of  storms  upon  the  break- 
water during  the  winter  of  1889  and  1890  was  repaired  at  a  cost  of 
$1,789.71. 

Under  the  river  and  harbor  act  of  September  19, 1890^  the  sum  of 
$80,000  was  appropriated  for  improving  harbor  of  refuge  at  Milwaukee 
Bay, Wisconsin,  and  in  response  to  advertisement -inviting  proposals, 
bids  were  received  and  opened  November  25, 1890,  for  extending  the 
breakwater  400  feet,  more  or  less,  and  building  superstructure  over4tH) 
feet  of  cribwork  already  sunk  in  place.  The  work  was  awarded  to 
Christopher  H.  Starke,  who  was  the  lowest  bidder,  and  a  contract  was 
entered  into  by  him  for  doing  this  work  on  the  13th  day  of  December, 
1890. 

During  the  past  winter  a  large  quantity  of  stone  was  quarried  and 
secured  by  the  contractor  in  readiness  for  the  work. 

The  construction  of  Crib  No.  62  was  commenced  on  May  26, 1891,  and 
it  has  been  built  to  the  required  height  of  22£  feet. 

Two  hundred  and  sixty-six  cords  of  stone  have  been  placed  in  position 
for  its  foundation.  This  crib  is  the  last  to  be  sunk  to  the  northward  of 
the  opening  for  fair-weather  exit.  Crib  No.  66  is  built  to  a  height  of  8£ 
feet. 

The  scow  Dunham  has  been  reengaged  to  serve  as  a  light-ship  at  the 
south  end  of  the  breakwater,  under  a  new  agreement  made  with  her 
owner,  in  accordance  with  the  terms  of  advertisement  and  specifications. 

BemarJcs  and.  recommendations. — Several  severe  storms  have  occurred 
during  the  past  year,  noticeably  that  of  January  1,  1891,  when  the 
southernmost  of  the  cribs,  sunk  to  the  southward  of  the  opening  for 
fair-weather  exit  (No.  66,  of  dimensions  100  by  24  by  22  J  feet),  was  over- 
turned by  a  heavy  sea  from  the  northeast.  An  inspection  oi  it  chortly 
after  the  occurrence  showed  that  it  had  been  carried  bodily  to  the  west- 
ward of  the  line  of  west  face  of  the  breakwater.  As  there  was  very 
little  or  no  ice  in  the  lake  in  the  vicinity  of  the  breakwater,  it  is  evident 
that  the  crib  must  have  been  moved  out  of  its  position  solely  by  wave 
force.  The  outward  or  seaward  side  of  Crib  No.  65  was  also  raised  about 
6  inches  during  the  same  storm.  A  large  number  of  3-inch  planks  used 
for  decking  the  breakwater  were  broken  and  a  few  of  the  crib  timbers 
carried  away. 

It  is  proposed  to  use  hereafter  deck  planks  having  a  cross-section  of 
8  by  4  inches. 

With  a  view  to  the  recovery  of  the  crib  a  subsequent  inspection  of  it 
was  made  by  a  submarine  diver,  hired  for  the  purpose,  and  his  verbal 
report  of  its  condition  was  quite  favorable  towards  making  an  effort  to 
recover  and  replace  it  in  position  in  the  breakwater. 
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The  following  correspondence  gives  the  particulars  of  the  accident 
and  recommendations  as  to  proposed  changes  in  the  size  of  the  cribs: 

•  United  States  Engineer  Office, 

Milwaukee,  Wis.,  January  24, 1891. 

General  :  I  have  the  honor  to  submit  the  folio  wing  report  of  the  recent  damage 
to  the  breakwater  of  the  Milwaukee  Harbor  of  Refuge  during  the  storm  of  January 
1,  1891. 

During  the  months  of  June,  July,  and  August,  1889,  four  cribs  were  sunk  to  the  south- 
ward of  the  opening  for  fair-weather  exit.  These  cribs  were  each  100  by  21  by  22$ 
feet,  and  were  sunk  in  excellent  alignment  upon  a  carefully  prepared  foundation. 
The  natural  depth  of  water  ranged  from  32.9  feet  to  34  feet,  and  1  he  preparation  of 
the  foundation  wft  about  20  feet  of  water  over  the  stone.  The  storm  of  January  1, 
1891,  was  of  great  severity,  as  the  following  quotation  from  the  daily  journal  of  the 
observer  in  charge  of  the  signal  station  here  will  show: 

"  Thursday,  January  1, 1891:  Light  rain  continued  during  day  until  3:30  p.  m., 
local  time,  when  it  changed  to  sleet,  continuing  as  such  until  5:45  p.  in.,  when  it 
changed  to  snow,  which  continued  until  after  midnight. 

"  The  worst  storm  of  the  season  prevailed  to-day ;  the  wind  was  from  the  north  and 
northeast,  and  blew  with  storm  velocity  from  about  10  a.  m.,  reaching  a  maximum 
velocity  of  48  miles  j>er  hour  at  7:10  p.  in.,  accompanied  by  blinding  snow.  The 
storm  reached  its  height  at  7:07  p.  m.,  when  1  mile  of  wind  was  registered  blow- 
ing at  the  rate  of  90  miles  per  hour.  Amount  of  precipitation  (rain,  sleet,  and  snow) 
in  past  24  hours,  1.23  inches/' 

The  last  crib  of  the  four,  the  southermost  one,  was  reported  soon  after  the  storm 
as  having  disappeared,  and  several  attempts  were  made  to  examine  the  condition  of 
affairs,  but  the  water  was  either  too  roily  or  the  ice  prevented  a  close  approach  until 
the  19th  instant,  when  with  a  steam  tug  a  good  examination  could  be  made.  The 
accompanying  tracing  shows  the  approximate  condition  of  the  overturned  crib. 
The  soundings  taken  across  the  foundation  would  seem  to  show  that  some  of  the 
stone  tilling  must  have  fallen  through  the  bottom  grillage  while  the  sea  was  racking 
and  working  the  crib.  The  cost  of  this  crib  with  its  filling  was  $5,967.48;  this  of 
course  does  not  include  the  foundation.  It  is  my  intention  to  have  this  crib  care- 
fully examined  by  a  diver  next  season  to  see  if  it  can  not  be  raised  and  used  again, 
for  a  reasonable  sum,  and  in  case  it  can  not  it  ought  be  broken  up  and  removed,  as 
in  its  present  position  it  is  a  somewhat  dangerous  obstruction  to  the  use  of  the  har- 
bor of  refuge. 

It  may  be  remembered  that  on  March  23,  1887,  thrf  e  cribs  were  overturned  by  the 
pressure  of  an  ice-floe  during  an  easterly  gale.  These  cribs  were  but  50  feet  long 
and  24  by  22£  feet  in  cross-section.  This  accident  led  to  a  modification  of  the 
plan  by  raising  the  inside  berm  4  feet  and  increasing  the  length  of  the  crib  from  50 
to  100  feet. 

The  Board  of  Engineers  of  April  21, 1881  (see  page  2122  of  Report  of  Chief  of  En- 
gineers of  1881),  concurred  in  Major  Houston's  proposal "  to  give  the  cribs  at  the  shore 
end  of  the  north  arm  of  the  breakwater  a  width  of  20  feet,  and  to  increase  this 
width  to  30  feet  at  its  outer  end,  unless  experience  should  show  that  this  width  of  30 
feet  can  be  safely  reduced."  *  *  *  "  Should  experience  show  that  a  less  width 
than  30  feet  will  give  sufficient  strength  to  the  outer  end  of  the  north  arm,  this 
less  width  can  also  be  used  for  the  main  arm  of  the  breakwater." 

It  would  seem  as  though  experience  was  demonstrating  that  an  increase  of  width 
in  the  cribs  was  called  for,  and  although  the  contract  is  already  let  for  an  extension 
of  400  feet,  more  or  less,  of  the  breakwater,  with  cribs  of  24  feet  width,  a  careful 
study  of  the  subject  wilr  be  made  and  estimates  prepared  for  increasing  the  width 
to  30  feet. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  13.  Davis, 

Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer,  Northwest 
Division.) 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  February  5,  1891. 
Major  :  I  have  to  acknowledge  the  receipt  of  your  report  of  the  24th  ultimo,  re- 
garding the  damage  to  the  breakwater  of  the  Milwaukee  harbor  of  refuge  during 
the  storm  of  January  1,  1891,  and  to  advise  you  that  your  proposition  to  snbinit  an 
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estimate  for  increasing  the  w  idth  of  tbe  cribs  for  this  break  water  to  30feet  is  appro  veil 
by  the  division  engineer  and  by  this  office. 
fty  command  of  Brigadier-General  Casey  : 
Very  reaped  fully,  your  obedient  servant, 

•  H.  M.  Adams, 

Major,  Corps  of  Engineers. 
Maj.  Chas.  E.  L.  B.  Davis, 

Corps  of  Engineers. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer,  Northwest  Di- 
vision.) 

[First  indorsement.] 


U.  S.  Engineer  Office, 

Ihtroit,  Mkh.,  February  7.  As\'>7. 


Respeetfnlly  transmitted. 

O.  M.  Poe. 
Colonel,  Corps  of  Engineer*,  etc., 
Division  Engineer,  Northwest  JHrision. 

United  Statks  Engineer  Office, 

Milwaukee,  Wis.,  February  J/,  ISM. 

General:  In  accordance  with  instructions  contained  in  Department  letter  of 
February  5,  1891,  I  have  the  honor  to  submit  the  following  report  upon  the  question 
of  the  necessity  of  enlarging  the  width  of  the  cribs  used  in  the  construction  of  the 
breakwater  of  the  harbor  of  refuge  at  Milwaukee,  Wis. 

On  the  accompanying  sketch  "h  ig.  1  shows  a  cross  section  of  the  last  24-foot  crib 
and  the  foundation  of  riprap  stone.  It  will  be  seen  that  it  was  sunk  in  34.6  feet  of 
water,  on  a  foundation  of  stone  14.6  feet  in  depth,  with  an  exterior  slope  of  1  on  2, 
and  interior  one  of  2  on  3,  the  top  width  of  the  foundation  being  40  feet,  thna  allow- 
ing a  berme  of  8  feet  on  each  side  of  the  crib. 

The  crib  it-self  is  100  feet  long,  24  feet  wide,and  22£  feet  high.  At  the  present  low 
stage  of  water  the  top  of  the  crib  projects  about  2£  feet  above  the  water  surface. 

A  crib  of  this  size  contains  the  following  materials : 

Pine  timber \fect,  B.  M..  140,310 

Wrought-iron  bolts pounds. .     14, 44H 

Limestone cordB . .  303 

As  is  to  be  expected,  the  weight  of  a  cubic  foot  of  pine  timber  is  variously  given 
by  the  standard  authorities,  depending  upon  the  quality  of  the  timber  and  its  de- 
gree of  dryness,  while  nothing  is  given  as  to  its  weight  after  being  water-soaked. 
General  Cram,  in  a  memoir  published  in  the  Report  of  the  Chief  of  Engineers  for 
1868,  gives,  as  the  result  of  his  own  experiment,  the  weight  of  water-soaked  white- 
pine  timber  at  39f  pounds  per  cubic  foot.  I  therefore  assume  40  pounds  as  the 
approximate  weight  and  486.75  pounds  per  cubic  foot  as  the  weight  of  wrought- 
iron  bars  given  in  Professional  Papers  No.  12.  The  actual  weight  of  the  stone  used 
in  the  cribs,  as  determined  by  careful  experiments,  is  163  pounds.  With  these  figures, 
and  allowing  one-third  for  voids  in  the  stone,  there  would  be  25,856  cubic  ieet  of 
stone,  11,695  of  timber,  and  30  of  iron:  or  a  total  of  37,581  cubic  feet. 

This  would  make  the  total  weight  of  the  submerged  crib  as  follows: 

25,856  X  163  -f- 11,695  X  40  +  14,446  -  37,581  X  62.5  =  1,173.981  tons, 

2,000 

or  0.489  of  a  ton  per  square  foot :  that  is  about  half  a  ton. 

This  is  a  weight  per  running  foot  of  11.74  tons,  which,  with  a  lever  arm  of  12  feet, 
gives  140.88  foot  tons  to  resist  overturning. 

At  the  present  low  level  of  the  lake  the  top  of  the  crib  is  ordinarily  about  2$  feet 
above  the  water  surface,  but  during  northeasterly  gales  the  water  banks  up  on  this 
shore  so  that  the  cribs  are  entirely  submerged  except  during  the  brief  intervals  ol 
exposure  in  the  trough  of  a  wave,  so  that  the  crib  may  be  regarded  us  entirely  sub- 
merged in  the  computations  for  weight. 

According  to  Stevenson's  formula  all  the  lakes  have  lengths  of  exposure  great 
enough  to  generate  waves  over  20  feet  in  height,  but  no  such  waves  have  ever  Deen 
observed.  The  Board  of  Engineers  of  1845  were  of  the  opinion  that  waves  under  tbe 
heaviest  winds  do  not  exceed  10  feet  in  height  from  the  trough  to  the  summit  in  Buf- 
falo Harbor.  Observations  at  Eagle  Harbor,  Lake  Superior,  in  1876,  gave  the  height 
of  the  maximum  waves  at  10  to  12  feet.  Colonel  Robert's  observations  with  dyna- 
mometers at  Oswego  Harbor  (see  Report  of  Chief  of  Engineers,  1885,  Part  III,  p. 
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2279),  showed  that  waves  attained  a  height  of  14  to  18  feet,  and  the  breakwater  at 
times  is  subjected  to  a  force  of  over  1,000  pounds  per  square  foot. 

The  opinion  of  people  conversant  with  Lake  Michigan  is  to  the  effect  that  waves 
rarely  exceed  10  feet  in  height,  so  perhaps  12  feet  may  be  taken  as  a  maximum. 
General  Cram,  in  the  memoir  before  referred  to,  says:  "The  force  of  these  waves  is 
not  percussive,  like  that  of  a  trip  hammer ;  it  is  much  more  like  pressures  increasing 
and  then  decreasing  as  the  wave  comes  up  and  recedes ;  and  I  treat  the  subject  by 
taking  the  point  ofapplication  of  the  resultant  of  these  pressures  during  the  storm 
to  be  6f  feet  below  the  upper  limit  of  the  surface  pressed."  This  is  the  law  of  hydro- 
static pressure.  The  more  recent  observations  do  not  confirm  this  view.  Debauvo 
says:  "We  can  not  take  the  height  of  the  wave  as  a  measure  of  the  pressure,  for  it  is 
not  a  question  of  hydrostatic  pressure,  and  the  liquid  molecules  have  accelerations 
that  may  be  added  to  or  substracted  from  that  of  gravity.  Observations  taken  at 
the  port  of  Havre  in  fact  demonstrated  that  the  law  of  hydrostatic  pressure  did  not 
hold."    (Sec  page  509,  Dcs  Eaux  comme  Moyen  de  Transport.) 

Regarding  the  wave  as  reaching  the  breakwater  and  rolling  up  the  outer  slope, 
thus  becoming  a  wave  of  translation  and  exerting  its  full  force  throughout  the  entire 
height  of  22.5  feet,  we  should  have 

that  is,  a  wave  pressure  much  exceeding  half  a  ton  would  be  sufficient  to  overturn 
the  crib.  Now  the  line  of  direction  of  the  crib  is  11  degrees  west  of  south,  so  a 
northeast  line — the  line  of  direction  of  the  worst  storms — would  make  an  angle  of  34 
degrees  with  the  outer  face  of  the  crib,  and  with  a  normal  component  of  presure  of 
0.55  of  a  ton  would  require  the  presure  in  the  line  of  wave  propagation  to  be  very 
nearly  one  ton,  viz,  0.983  of  a  ton.  This  is  considerably  greater  than  any  recorded 
observations  on  the  lakes  But  however  defective  the  wave  theory  may  be,  the  fact 
remains  that  the  crib  was  overthrown,  though  it  is  probable  that  this  was  douo 
gradually  by  rocking  the -crib  and  letting  some  of  the  stone  out  through  the  bottom 
grillage,  and  not  by  some  one  wave  of  very  unusual  intensity. 

The  Board  of  Engineers  of  April  21,  1881,  says:  "  Major  Houston  proposes  to  give 
the  cribs  at  the  shore  end  of  the  north  arm  of  the  breakwater  a  width  of  20  feet,  and 
to  increase  this  width  to  30  feet  at  its  outer  end,  unless  experience  should  show  that 
this  width  of  90'feet  can  be  safely  reduced.  The  Board  concurs  in  this.  Should  ex- 
perience show  that  a  less  width  than  30  feet  will  give  sufficient  strength  to  the  outer 
end  of  the  north  arm,  this  less  width  can  also  be  used  for  the  main  arm  of  the  break- 
water." 

Experience  seemed  to  warrant  a  less  width  than  30  feet,  and  therefore  a  width  of 
'24  feet  has  hitherto  been  considered  sufficient. 

Fig.  2  of  the  accompanying  sketch  shows  in  cross  section  a  crib  100  feet  long,  30 
feet  wide,  and  22.5  feet  high.  The  following  are  the  estimated  quantities  of  mate- 
rials and  cost  of  same :  * 

157,764  feet  B.M.  of  pine  timber  (framed),  at  $27 , $4,259.63 

319  pounds  of  iron  screw  bolts,  at  4  cents 12. 76 

14,852  pounds  of  iron  drift  bolts  (H  inches  round),  at  3  cents 445. 56 

388,512  cords  of  stone  ballast,  at  $7 2, 719. 58 

7,000  feet  B.  M.,  of  4  inches  by  8  inches  white  pine  plank,  at  14  cents 98. 00 

600  pounds  of  iron  spikes  (wrought,  10  inches  by  ^  inch),  at  4  cents 24. 00 

Laying  7,000  feet  plank,  at  $5 35.00 

600  feet  B.  M.  pine  boards,  1  inch,  at  $20 12. 00 

Taking  up  7,000  feet  plank,  at  $5 35. 00 

Cost  of  one  crib 7, 641. 53 

Cost  of  foundation. 

816  cords  of  stone,  at  $7 '. $5, 712. 00 

33  cords  of  large  covering  stone  to  outer  slope  and  bertue,  at  $12 396. 00 

6,108.00 
Cost  of  superstructure 1, 672. 96 

SUMMARY. 

Cost  of  crib $7,641.53 

Cost  of  foundation 6,108.00 

Cost  of  superstructure 1, 672.  96 

Total  cost  of  100  feet  breakwater 15, 422. 49 

Add  10  per  cent,  for  contingencies 1 ,  542. 24 

16,964.7:1 
Cost  per  running  foot  of  breakwater , ,  JtW,  6 1 
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Making  the  same  computations  as  before,  this  crib  would  exert  a  pressure  upon  its 
foundation  of  1,517.7  tons,  or  0.505  of  a  ton  per  square  foot,  and  would  give  a  moment 
of  resistance  to  overturning  of  227.65-foot  tons  per  running  foot,  being  an  increase  of 
nearly  62  per  cent,  over  that  of  a  24-foot  crib. 

The  cost  per  running  foot  of  breakwater,  including  foundation,  substructure,  and 
superstructure,  would  be  as  follows : 

For  24-foot  crib,  $144.20  j  for  30-foot  crib,  $169.64,  or  an  increase  of  18  per  cent. 

The  length  of  the  south  arm  of  the  breakwater  is  3,800  feet.  Four  hundred  feet 
of  this  were  laid  in  the  season  of  1889,  the  outer  crib  of  whioh  has  just  been  over- 
turned. The  contract  already  let  calls  for  400  feet  more,  which  will  leave  3,100  feet 
yet  to  be  built.  To  build  this  of  30-foot  cribs  will  increase  the  cost  from  $447,020  to 
$525,354,  an  increase  of  $78,834. 

The  actual  cost  of  the  overturned  crib  with  its  filling  was  $5,967.48.  It  will  there- 
fore be  seen  that  from  an  economical  point  of  view  the  occasional  loss  of  a  crib  dur- 
ing a  storm  of  exceptional  severity  would  be  much  cheaper  than  resorting  to  the 
more  expensive  mode  of  construction. 

Fig.  3  of  the  appended  sketch  shows  a  cross-section  of  a  crib  built  with  a  pro- 
jection at  the  base  in  order  to  increase  the  length  of  the  lever  arm.  There  is  a  model 
of  such  a  crib  in  this  office,  but  there  is  no  report  relating  to  it  on  file.  There  would 
bo  some  mechanical  difficulties  of  construction  and  of  handling,  and  it  is  doubtful, 
taking  into  consideration  the  increase  of  stone  foundation,  if  it  would  be  cheaper  in 
the  end  than  a  wider  crib  with  straight  sides. 

The  following  are  the  widths  of  tho  cribR  at  the  various  lake  harbor  breakwaters: 

"      Fest. 

Buffalo,  N.  Y 38 

Oswogo,  N.  Y .- &5 

Michigan  City,  Ind 30 

Marquette,  Mich,  (old) 30 

Milwaukee,  Wis 24 

Sand  Beach,  Mich 38 

Cleveland,  Ohio 32 

Chicago,  111 30 

Marquette,  Mich,  (new) 24 

It  will  be  seen  that  with  one  exception  Milwaukee  has  the  narrowest  section,  but 
it  is  to  be  borne  in  mind  that  Milwaukee  Bay  is  partially  sheltered  and  its  break- 
water is  not  subjected  to  such  heavy  seas  as  frequently  prevail  at  Oswego,  Sand 
Beach,  and  Marquette. 

The  signal  observer  here  stated  in  a  published  article  in  the  daily  papers  that  the 
extreme  velocity  of  the  wind  on  January  1  was  90  miles  an  hour,  "  the  nighest  Jan- 
uary wind  velocity  during  the  past  20  years/'  bo  there  can  be  no  doubt  that  the 
storm  was  one  of  very  exceptional  severity. 

On  looking  over  the  record  I  find  that  the  damage  done  to  the  Milwaukee  break- 
water by  storms  has  been  as  follows : 

Three  cribs,  50  feet  long,  overturned  by  sea  and  ice  March  23,  1887 $9, 200. 71 

One  crib  overturned  January  1,  1891,  100  feet  long 5, 967. 48 

Total 15,168.19 

This  out  of  a  total  expenditure  up  to  date  of  $402, 313. 37. 

An  examination  of  the  reports  of  the  damages  by  storms  to  the  various  lake  break- 
waters disclosed  that  Milwaukee  has  suffered  very  little  in  comparison  with  other 
harbors  and  that  the  above-named  amount  of  damage  was  exceptionally  small. 

In  conclusion,  therefore,  I  would  recommend  that  no  change  in  size  of  crib  bo 
made  at  present,  that  the  contract  with  C.  H.  Starke  of  December  13,  1890,  for  build- 
ing 400  linear  feet  of  cribs  24  feet  wide  be  adhered  to,  and  that  further  experience 
be  waited  for  before  any  change  of  plan  is  decided  upon. 
Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

Major  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casky, 

Chief  of  Engineers  U.  S.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer,  Northwest  Di- 
vision.) 
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[First  indorsement.] 

Detroit,  Mich.,  February  20,  1891. 
Respectfully  forwarded.    The  recommendation  of  Major  Davis,  as  expressed  in  the 
closing  paragraph  of  this  report,  is  concurred  in  by  mo. 

O.  M.  Pob, 
Colonel,  Carps  of  Engineers,  etc.j 
Division  Engineer,  Northwest  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  24, 1891. 

Respectfully  returned  approved  as  recommended  by  the  Division  Engineer. 

#  #  #  #  #  •  # 

By  command  of  Brigadier- General  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer,  Northwest  Di- 
vision.) 

Money  statement. 

July  1,  1890,  balance  unexpended $9, 298. 85 

Amount  appropriated  by  act  approved  September  19,  1890 80, 000. 00 

89,298.85 
June  30,  1891,  amount  expended  during  fiscal  year 9, 220. 09 

July  1,  1891,  balance  unexpended 80, 078. 76 

July  1,  1891,  amount  covered  by  uncompleted  contracts 70, 000. 00 

July  1,1891,  balance  available  ..'. 10,078.76 

{Amount  (estimated)  required  for  completion  of  existing  project 309, 737. 91 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  200, 000. 00 
Submitted  in  compliance  w  ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  building  400  linear  feet  of  breakwater  extension  and  superstruc- 
ture, harbor  of  refuge  at  Milwaukee  Bay,  Wisconsin,  received  in  response  to  advertise- 
ment dated  October  £7,  1890,  and  opened  November  25, 1890,  by  Maj.  Charles  E.  L.  B. 
Davis,  Corps  of  Engineers. 

Amount  of  appropriation  available  for  this  work,  $70,000. 


Nome  and  address  of  bidder. 


Hiero  B.  Herr  &  Co.,  Chicago,  111 . 
Charles  Berner,  Green  Bay,  Wis. . 
Christopher  H.  Starke,  Milwau- 
kee, Wis 

Knapp  &  Gillen,  Racine,  Wis 


$20 

16 
18 


12 

I 


§3 


4& 

13 


i 

8~ 


$18 
15 


$20 
18 


Ct*. 

4 
34 

3 
3* 


.1 


$8.00 
7.50 


7.00 
7.25 


H 


$7.50 
7.50 

8.00 
7.25 


$6 


■S  s 


Total  for 
400  feet. 


$60, 687. 10 
56,487.90 

52,711.00 
55,125.85 


With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  Decem- 
ber 13,  1890,  with  Christopher  H.  Starke,  the  lowest  responsible  bidder,  for  this 
work. 
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SHIPMENTS. 


i*.  i. 
!69|  ;i 
!97*   I 


Torn. 

Barley 118, 2< 

But  te'r 297 

Coal !  522, 618 

Corn ,      5, 488 

Flour 344,1734 

HidcH 6204. 

Hogs 5,119 

Lard 5,817 

Lumber 291.963 

Malt ,    47,947* 

Meate(bulk) 13,252 


Mill  stuffs 

Oat* 

Pig  iron 

Pork,  ham,  beef,  nhonldera,  and 

dies 

Potatoes 

Salt 

Wheat 

Total 


mid- 


Tons. 
70,598 
30,506 
56,944 

28,917 

8,1701 

70,171 

58,5*31 


1,679,516 


MANUFACTURES. 


Articles. 


Value. 


Boer $11,100,000 

BootH  ami  hIjoos 3, 000, 000 

Cement . . 
Cigars  . . . 
Tobacco  . 
Flour  . 


Quantify. 


1,200,000 
1,350,000 


Pig  iron 

Tinware 1,200,000 

Sash,  door*,  and  blinds 7, 000, 000 

Engines  and  general  imtchiner\ 5, 500, 000 

Product  of  i oiling  mills !      5, 500, 000 

fc. . ._ I 


Tons. 
337,414 


65,250 


150, 181 
113,500 


MISCELLANEOUS. 


Bnuk  de]»o«<i(H 

Receipt*  of  office  of  interna'  revenue. 


$847,517,053.54 
3,192,130.43 


L  L  17. 
IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  into  Root 
River,  at  the  mouth  of  which  the  city  and  harbor  of  Racine  are  situ- 
ated. 

Project. — The  original  project  for  the  improvement  of  this  harbor  was 
made  and  adopted  in  1842  or  18k*.  Its  intention  was  to  provide  and 
maintain  a  channel  12  feet  deep  by  dredging  between  protection  piers, 
constructed  of  crib  work  placed  parallel  to  each  other  and  160  feet 
apart,  the  distance  from  the  shore  line  to  12  feet  of  water  in  Lake 
Michigan  being  about  800  feet. 

.  In  1866  the  project  was  modified  with  a  view  to  providing  a  channel 
of  15  feet  in  depth. 

Under  this  modification  the  north  pier  has  been  extended  030  feet 
and  the  south  pier  about  500  feet. 

Present  tcorks. — The  north  pier  is  about  1,460  feet  in  length.  Its 
western  section  of  200  feet  in  length  is  12  feet  in  width;  its  middle  sec- 
tion of  060  feet  in  length  is  20  feet  wide,  and  its  outer  or  eastern  sec- 
tion of  300  feet  in  length  is  30  feet  wide.  The  south  pier  is  1,070  feet 
feet  in  length;  its  inner  or  western  section  of  530  feet  in  length  is  16 
feet  in  width,  and  its  outer  or  eastern  section  of  540  feet  in  length  is  20 
feet  in  width.  The  north  or  weather  pier  extends  380  feet  farther  into 
the  lake  than  the  south  pier. 
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Depth  of  water. — The  natural  depth  of  water  on  the  bar  in  front  of 
the  mouth  of  the  river  before  artificial  improvement  was  made  was  vari- 
able. The  effect  of  a*  northeast  storm  would  be  to  deposit  sand  to 
such  an  extent  as  to  completely  obstruct  the  entrance  until  an  accu- 
mulated head  of  water  in  the  river  became  sufficient  to  remove  the 
barrier,  and  upon  a  change  of  wind  sometimes  a  narrow  channel  of  5 
or  6  feet  would  be  scoured  out. 

The  work  done  under  the  project  previous  to  1860  provided  a  chan- 
nel of  from  9  to  10  feet  in  depth.  The  extension  of  the  piers,  with  the 
periodical  dredging  which  has  been  done  since  1866,  has  generally 
maintained  a  channel  of  from  13  to  15  feet  in  depth,  but  the  mainte- 
nance of  a  15-foot  channel  is  dependent  upon  a  frequent  use  of  the 
dredge. 

A  plat  of  soundings  taken  between  the  harbor  piers  on  the  11th  of 
April  of  this  year,  on  which  is  also  included  soundings  taken  on  the 
19th  of  May  over  an  extensive  area  outside  of  the  piers  and  to  the 
depth  of  20  feet  of  water  in  Lake  Michigan,  shows  that  extensive  de- 
posits of  sand  have  been  made  since  dredging  was  clone  in  May,  1890, 
which  debar  vessels  drawing  13  feet  of  water  from  entering  the  harbor 
during  stormy  weather. 

To  the  northward  of  the  harbor  piers  the  12-foot  contour  line  over- 
hangs the  eastern  extremity  of  the  north  pier,  and  the  bar  from  the 
southward  projects  into  the  channel,  with  but  12  feet  of  water  on  its 
crest.  The  banks  alongside  the  piers  have  increased  to  such  an  extent, 
that  the  contour  lines  of  12  feet  are  not  more  than  45  feet  apart  in  the 
narrowest  part  of  the  channel,  near  its  west  end. 

Operations  during  the  fiscal  year. — Under  the  river  and  harbor  act  of 
September  19, 1890,  the  sum  of  $17,500  was  appropriated  by  Congress 
for  continuing  the  improvement  of  Kacine  Harbor. 

In  response  to  public  advertisements,  proposals  were  received  and 
opened  on  November  25;  1890,  for  extending  the  south  pier  into  Lake 
Michigan  to  a  farther  distance  of  200  feet  by  constructing  four  cribs, 
each  of  dimensions  50  feet  by  20  feet  by  18£  feet,  and  sinking  them  on  a 
foundation  of  piles,  driven  and  cut  off  on  alignment  to  receive  them. 
Offers  to  do  this  work  were  made  by  five  contractors,  the  lowest  bid  re- 
ceived being  that  of  Messrs.  Truman  and  Cooper,  of  Manitowoc,  Wis.,  and 
a  contract  was  formally  entered  into  with  them  on  the  13th  day  of  De- 
cember, 1890,  under  which  they  are  to  complete  the  specified  work  on 
or  before  the  15th  day  of  October,  1891. 

In  view  of  the  difficulty  of  entering  the  harbor,  and  the  necessity  for 
immediate  relief  by  dredging,  a  circular  letter  was  sent  to  contractors, 
dated  May  27,1891,  requesting  bids  for  deepening  the  channel  between  the 
piers  and  on  the  bar  at  harbor  entrance,  as  far  as  the  available  funds 
would  admit,  by  dredging  to  a  depth  of  15  feet  and  to  a  width  of  80  feet, 
the  quantity  of  material  to  be  removed  being  about  14,000  cubic  yards. 

The  bid  of  Mr.  S.  O.  Dixon,  19J  cents  per  cubic  yard,  was  the  lowest 
offer,  and  an  agreement  was  entered  into  with  him  for  doing  the  neces- 
sary work  on  the  15th  day  of  June,  1891. 

Work  was  commenced  by  the  dredge  under  this  agreement  on  the 
22d  day  of  June,  1891,  since  which  time  4,089  cubic  yards  of  material 
have  been  removed  from  the  center  of  the  channel  between  the  piers. 

Remarks  and  recommendations. — Until  both  piers  are  extended  farther 
into  the  lake  a  frequent  use  of  the  dredge  will  be  necessary.  The  su- 
perstructure of  the  western  section  of  the  north  pier,  200  feet  in  length 
by  12  feet  in  width,  and  635  feet^of  its  middle  section  of  20  feet  in  width, 
is  becoming  dilapidated. 
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Three  hundred  and  ten  feet  in  length  of  the  superstructure  at  the 
west  end  of  the  south  pier  needs  to  be  renewed. 

The  north  pier  should  be  extended  300  feet  and  the  south  pier  500 
feet,  or  300  feet  beyond  the  eastern  extremity  of  the  work  to  be  done 
under  the  present  contract  of  Messrs.  Truman  and  Cooper. 

Money  statement. 

July  1,  1890,  balance  unexpended $543. 59 

Amount  appropriated  by  act  approved  September  19,  1890 17, 500. 00 

18,043.59 
June  30,  1891,  amount  expended  during  fiscal  year 399. 71 

July  1,  1891,  balance  unexpended 17, 643?88 

July  1,  1891,  amount  covered  by  uncompleted  contracts 14, 000. 00 

July  1,  1891,  balance  available 3,  &13. 88 

C  Amount  (estimated)  required  for  completion  of  existing  project 64, 500. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  50,000. 00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  building  200  linear  feet  of  pier  extension  at  Racine  Harbor,  Wis- 
consin, received  in  response  to  advertisement  dated  October  27,  1890,  and  opened  Novem- 
ber 25,  1890,  by  Afaj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers. 

Amount  of  appropriation  available  for  this  work,  $14,000. 


i  \\ 


-i| 


8«jlS*i-a 


2\ame  ami  address  of  bidder.      ^  3 

I* 


■  u  it  ; 


J* 


is 


1  HicroB.  Heir  &  Co.,  Chicago.  $28  '  $23     $24  $9.50     $13.00 
,      III.                                           '  j          '          I      •    I  .1 

2  11  oral  io  Truman  and  George  !  26  1    22'    18  7.50       12.00 

Cooper.  Manitowoc,  Wis.       I         i  i 

3  i  Clirintoplier  H.   Starke,  Mil-  ;  27       25  !    24  '  10.00  '    15.00 

waukeo,  Wis.  !  !  .  , 

4  Peter  AV.  Galloway,  Racine,  '  33       29       24  I  10.50       50.00 
'      Wis.                      "                    i 

5  Knapp  <V:  Gillen,  Racine,  Wis.  27       22  j    20  I  8. 50  ,    10. 40 


«   . 


-i  •slsl!  J. 

SIS8--?  fa 

$35  I    4  '    5  j    5  J  $15,293.40 
30  I    3  I    4  j    4  |    13,219.20 
16,011.60 


Total  for 
200  feet. 


13,967.40 


With  tlie  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  Decem- 
ber 13, 185)0,  with  Horatio  Truinau  and  George  Cooper,  the  lowest  responsible  bid- 
ders for  this  work. 


COMMKKCIAL    STATISTICS    FOR  THK    CALENDAR  YEAR    ENDING  DECEMBER  31,    1890. 

[Funmluxl  by  11"'  common  eoniic.il  of  the  city  of  Racine.] 

Name  of  harbor,  Raeine,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest  port 
of  entry,  Milwaukee,  Wis. ;  amount  of  revenue  collected  at  the  nearest  port  of  entry* 
#328,3(50.08. 
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Description. 

Arrivals. 

Departures. 

* 

No.     1     Ton*. 
584  1    408, 830 
422  |      89,802 

No. 
639 
461 

Ton*. 
426,  300 
98  450 

Sail  . . . 





Total 

1, 006  j    408, 632 

1,100 

524, 750 

Principal  articles  of  export  and  import. 
EXPORTS. 


Agricultural  implements. 


Brick 

Butter 

Chairs 

Fish 

Furniture 

Hay 

Lath 

Leather 

Merchandise,  (general) . 

Mill  stuffs 

Oat* 

Oil 


Tons. 
32, 592} 

3,790* 


Peas 

Pork  and  b< ef 

Posts  (fence) 

Sash,  doors,  and  blinds. 

Shingles 

Stone 

Wagons  and  carriages. . 

Wood 

Wool 


Tons. 

481 

1,019 

117 

163} 

3,500 

10,536 

1,875 

95} 


Total 244, 574} 

Total  approximate  value $8, 889, 117. 70 


IMPORTS. 


Apples 

Bark  (tan)  

Barley : 

Beer 

Brick 

Cattle 

Coal  and  coke 

Corn 

Flour  .■ 

Gambler 

Hay 

Hides 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement. 
Lumber. 


Oats 

Oil 

Paper .y 

Posts  (fence). 

Potatoes 

Provisions  - . . 
Salt. 


6324  !   Sash,  doors,  and  blind*. 


Merchandise  (general) 1 ,  351, 3 


Sheepskins 
Shingles. 
Tobacco . 
Wheat  . . 
Wood  . . . 
Wool 


Total . 


1,603,736} 


Total  approximate  value $5, 625, 580 


L  L  18. 

IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 

Object. — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
extensive  basin  at  the  mouth  of  Pike  Creek,  upon  which  the  city  and 
harbor  of  Kenosha  are  situated. 

Project. — The  original  project  for  the  improvement  of  this  harbor, 
adopted  in  1852,  was  to  secure  a  channel  12  feet  deep  from  12  leet  of 
water  in  Lake  Michigan  to  the  interior  basin  or  bayou  by  the  construc- 
tion of  piers  placed  parallel  to  each  other  and  150  feet  apart  and  by 
dredging  between  them.  In  1860  a  modification  of  the  original  project 
was  made  iu  order  to  provide  a  navigable  channel  15  feet  in  depth. 

Present  works. — The  north  pier  is  1,600  feet  in  length.  Its  inner  or 
western  section,  which  was  built  either  by  private  parties  or  the  city  of 
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Kenosha,  is  of  pile  work,  365  feet  in  length  and  12  feet  in  width.  *Th& 
adjoining  section  to  the  eastward,  built  under  the  original  project  of 
1852,  is  of  crib  work,  610  feet  long,  and  18  feet  wide.  The  extension  of 
this  pier  since  1866  is  625  feet  long,  250  feet  of  which  is  30  feet  wide. 

The  south  pier  is  800  feet  long  and  20  feet  wide,  commencing  at  the 
shore  line  and  extending  into  the  lake. 

The  north  pier  extends  420  feet  farther  into  the  lake  than  the  south 
pier. 

Depth  of  water. — The  natural  depth  of  water  at  the  mouth  of  Pike 
Creek  before  it  was  improved  changed  with  each  recurring  easterly 
storm ;  not  more  than  2  or  3  feet  could  be  depended  upon  at  the  entrance. 
The  work  first  done  under  the  project  furnished  a  channel  of  from  9  to 
10  feet  in  depth  between  the  piers. 

The  extensions  of  the  piers  since  1866,  together  witk  periodical 
dredging,  have  generally  provided  a  channel  about  12  feet  in  depth, 
but  in  order  to  maintain  a  greater  depth  of  water  frequent  applications 
of  the  dredge  have  been  necessary. 

Soundings  were  taken  in  the  harbor  basin,  previous  to  the  commence- 
ment of  dredging  operations,  and  early  in  May,  1891,  minute  soundings 
were  taken  between  the  harbor  piers,  and  also  over  a  large  area  outside 
of  the  piers,  to  the  line  of  20  feet  of  water  in  Lake  Michigan.  A  plat 
of  these  soundings  showed  that  it  was  practicable  for  a  vessel  drawing 
not  more  than  13  feet  of  water  to  enter  the  harbor,  but  as  the  channel 
was  tortuous,  the  removal  of  about  6,000  cubic,  yards  from  projecting 
banks  and  the  crest  of  the  bar  at  entrance  was  found  to  be  necessary 
to  effect  a  safe  entrance  with  a  draft  of  13  feet. 

Operations  during  the  fiscal  year. — Tinder  the  river  and  harbor  act  of 
September  19, 1890,  appropriating  $17,500  for  the  improvement  of  Keno- 
sha Harbor,  a  condition  was  made  that  $2,500  of  this  sum  should  be 
expended  in  dredging  in  the  harbor  basin,  in  conformity  with  which  an 
agreement  was  made  with  Mr.  S.  O.  Dixon  for  excavating  a  channel  of 
80  feet  in  width  across  the  basin  from  the  west  end  of  the  harbor  piers 
to  the  wharves  on  the  west  side  of  basin,  and  for  excavating  and  re- 
moving the  material  to  a  depth  of  14  feet  over  an  area  sufficiently  large 
to  admit  of  the  maneuvering  and  winding  of  vessels,  discharging  or 
taking  on  freight  from  the  wharves  in  the  basin.  The  area  over  which 
dredging  has  been  done  is  nearly  3  acres  in  extent.  The  character  of 
the  material  forming  the  bed  of  the  basin  is  chiefly  mud.  The  quantity 
of  material  removed  under  this  agreement  was  20,918.8  cubic  yards,  at 
a  cost  of  11 J  cents  per  cubic  yard. 

On  May  19, 1891,  a  circular  letter  was  sent  to  the  owners  of  dredg- 
ing plants  requesting  bids  for  removing  about  6,000  cubic  yards  of  ma- 
terial from  banks  between  the  harbor  piers  and  from  the  bar  at  en- 
trance, in  answer  to  which  three  proposals  were  received.  The  lowest 
offer  made  to  do  this  work  was  19  cents  per  cubic  yard,  that  being  the 
bid  of  Mr.  F.  M.  Knapp,  and  on  the  3d  of  June,  1891,  an  agreement 
was  made  with  him  to  remove  the  obstructions  to  the  depth  of  14  feet 
on  those  terms.  This  work  was  completed  on  June  19, 1891,  the  quan- 
tity of  material  removed  being  5,402.5  cubic  yards. 

Under  the  provisions  of  act  of  September  19, 1890,  the  larger  share 
of  the  appropriation  is  being  applied  to  the  extension  of  the  south  pier. 
In  answer  to  advertisement  of  October  27, 1890,  proposals  were  re- 
ceived and  opened  on  November  25,  1890,  for  extending  this  pier  150 
feet,  by  constructing  three  cribs,  each  of  dimensions  50  by  20  by  18$ 
and  sinking  them  on  a  foundation  of  piles  driven  and  cut  off  on  align- 
ment for  their  reception.    Five  bids  to  do  this  work  were  received,  the 
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lowest  being  from  Messrs.  Truman  and  Cogper,  of  Manitowoc,  Wis., 
and  a  contract  was  entered  into  with  them  for  doing  the  work,  on  the 
13th  day  of  December,  1890.  The  three  cribs  under  this  contract  have 
been  constructed  and  sunk  in  accordance  with  specifications,  but  the 
full  complement  of  stone  ballast  is  not  yet  delivered,  nor  the  requisite 
superstructure  built. 

EemarJcs  and  recommendations. — A  plat  of  the  soundings  taken  last 
month  shows  that  the  contour  line  of  12  feet  of  water  overlaps  the  east 
end  of  the  north  pier  at  a  distance  of  200  feet  to  the  northward  of  the 
piers,  and  the  bar,  which  constantly  forms  to  the  southward,  protrudes 
into  the  channel  from  that  direction.  These  growing  obstructions  show 
that  a  channel  of  12  feet  in  depth  can  not  be  maintained  without  con- 
stant dredging  until  the  piers  are  extended  farther  into  Lake  Michigan. 

Money  statement. 

July  1, 1890,  balance  unexpended j $1,435.23 

Amount  appropriated  by  act  approved  September  19,  1890 17, 500. 00 

18,935.23 
June  30,  1891,  amount -expended  durtng  fiscal  yeat 2, 886. 20 

July  1,  1891,  balance  unexpended ? 16,Of9.03 

July  1,  1891,  outstanding  liabilities $1, 151. 47 

July  1,  1891,  amount  covered  by  uncompleted  contracts .-.     10,  000. 00 

11,151.47 

July  1,  1891,  balance  available 4,897.56 

r  ; 

(  Amount  (estimated)  required  for  completion  of  existing,  project 64, 500. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    50,000.00 
|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  building  150  linear  feet  of  pier  extension  at  Kenosha  Harbor, 
Wisconsin,  received  in  response  to  advertisement  dated  October  $7,  1890,  and  opened 
November  25,  1800,  by  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers. 

Amount  of  appropriation  available  for  this  work,  $10,500. 


Name  and  address  of  bidder. 


§3 

I*1 


B 
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Ots. 

Ots. 

|13 

4 

5 

5 

12 

3 

4 

4 

15 

4 

6 

5 

50 

4 

5 

5 

12 

4 

5 

5 

s 

i 
1 


1.  j  Hiero  B.  Herr  Sc  Co.,  Chicago,  IU 

2. 1  Horatio  Truman  and  George  Cooper,  Mani- 

i      towoc,  Wis 

3.    Christopher  H.  Starke,  Milwaukee,  Wis.. 

4. '  Peter  w.  Galloway,  Raeine,  Wia 

5.  j  Knapp  &  Gilleu,  Racine,  wia 


$10.00 

7.50 

10.00 
13.50 
10.00 


111,519.00 

9, 812. 35 
11, 888. 00 
16, 951.  80 
11, 585. 00 


With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  Decem- 
ber 13, 1890,  witty  Horatio  Truman  and  George  Cooper,  the  lowest  responsible  bidder, 
for  this  work. 
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Cfl'MMKKCIAL  STATISTICS  FOR  THE  CALENDAR  YKAR  EXDIXn   DECEMBER  31,    1WH>. 

[Furnished  by  the  Hon.  O.  M.  Pettit,  Mayor  of  Kenosha.] 

Nome  of  harbor,  Kenosha,  Wisconsin.  Collection  district,  Milwaukee,  Wis.  Near- 
est port  of  entry,  Milwaukee,  Wis.  Amount  of  revenue  collected  at  the  nearest  port 
of  entry,  $328,360.08. 

Arrivals  and  departures  of  vessel*. 


Description. 

Arrivals. 

Departures. 

Strain  -  - 

No. 
56 
161 

Tout. 
9.961 
20,084 

No. 

58 

156 

Tons. 
9  951 

Sail 

20.600 

Total 

219 

30,945 

217 

30,551 

Principal  article*  of  export  and  import. 

EXPORTS. 

Tons. 

ftorseft 4 

Merchandise  (general) 11 

Oats -. 4f 

Sand 4,050 

«  ,  

Total 4,069} 

IMPORTS. 

Apples 3± 

Bark  ( tan )  13, 200 

Coal  and  coke 10, 900 

•Lath ~ 275 

Lumber 18, 750 

Posts  (feme) 3141 

Potatoes 105 

Sh  ingles *. 450 

Slabs 1,680 

Stone 425 

Wood 4,250 

Total "50,352} 

Total  approximate  value $195, 530 


LL 


19. 


IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

Object — To  provide  a  shelter  for  the  protection  of  vessels  engaged  in 
the  commerce  of  the  city  of  Waukegan. 

Project. — In  1852  an  appropriation  of  $15,000  was  made  for  the  "  im- 
provement of  the  harbor  and  breakwater  at  Waukegan,  111."  The  plan 
adopted  was  a  breakwater  parallel  to  the  shore 'in  20  feet  of  water. 
One  crib,  30  feet  by  25  feet,  was  placed  in  position,  but  was  carried 
away  by  a  storm  and  the  work  then  abandoned.  In  1872  an  examina- 
tion and  report  were  made,  as  called  for  by  the  river  and  harbor  act  of 
that  year.  This  plan  contemplated  a  breakwater  in  24  feet  of  water. 
No  action  was  taken  on  this  report. 

The  character  of  the  improvement  of  this  harbor  is  somewhat  differ- 
ent from  that  of  other  points  on  the  great  lakes.  Most  of  the  improve- 
ments have  consisted  in  deepening  the  mouths  of  streams  emptying 
into  the  lake,  but  at  Waukegan  there  is  only  a  creek  emptying  into  the 
lake,  and  it  is  of  no  importance  for  harbor  purposes. 
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The  present  project  was  adopted  in  1880,  its  intention  being  to  con- 
struct an  exterior  basin  of  sufficient  capacity  to  meet  the  requirements 
of  the  local  trade  by  inclosing  a  portion  of  Lake  Michigan  within  piers 
constructed  of  pile  work,  and  an  entrance  channel  between  piers  from 
a  depth  of  12  feet  of  water  in  Lake  Michigan  to  the  basin;  the  channel 
and  basin  to  be  excavated  by  dredging  to  the  depth  of  12  feet. 

Present  works. — The  length  of  the  north  pier  is  1,259,6  feet;  the 
length  of  the  south  pier  is  1,024.9  feet,  making  a  total  length  of  pier 
work  of  2,284.5  feet. 

The  north  pier,  which  incloses  the  basin,  is  comprised  of  three  sec- 
tions, the  first  of  which  runs  easterly  from  inside  the  shore  line  as  it 
existed  in  1879  for  a  distance  of  345  feet  into  the  lake.  This  section  is 
comprised  of  a  single  row  of  12  by  12  inch  squared  pine  piles,  reeuforced 
at  the  angle  or  outer  end  for  a  length  of  80  feet  with  oak  piles  driven 
at  a  distance  of  12  feet  from  the  front  row,  the  interior  spa^e  being  filled 
with  stone  ballast. 

The  next  section  of  pile  work,  16  feet  wide,  runs  in  a  southerly  direc- 
tion for  a  distance  of  380.8  feet  to  the  channel  angle. 

The  outer  section  of  16  feet  in  width,  which  runs  in  an  easterly  direc- 
tion for  a  distance  of  533.8  feet  from  the  channel  angle  into  Lake  Michi- 
gan, is  comprised  of  two  rows  of  closely  driven  white-oak  piles,  divided 
into  sections  by  cross  rows  driven  at  distances  of  about  32  feet  apart, 
double  sheeted  with  3-inch  pine  plank,  and  filled  with  stone  ballast  to 
a  height  of  2  feet  above  datum. 

The  south  pier  is  built  upon  a  prolongation  of  the  line  of  the  south 
side  of  Madison  street,  in  the  city  of  Waukegan.  The  inshore  section 
of  this  pier,  140.3  feet,  is  comprised  of  a  single  row  of  square  pine  piles 
of  dimensions  12  by  12  inches  by  18  feet,  with  the  exception  of  the  outer 
24  piles,  which  are  22  feet  in  length  and  12  inches  square. 

The  next  outer  section  of  100  feet  in  length  is  constructed  of  round 
white  oak  piles,  each  30  feet  in  length,  on  alignment  at  distances  of  3 
feet  from  center  to  center^  and  sheeted  with  two  rows  of  planks  of 
dimensions  3  inches  by  12  inches  by  22  feet,  driven  close  and  breaking 
joints,  and  spiked  to  the  wales  which  inclose  and  secure  the  round  piles. 

The  next  section  to  the  eastward,  of  109  feet  in  length,  is  built  with 
round  white-oak  piles,  each  30  feet  long,  driven  at  distances  of  3  feet 
from  center  to  center  and  secured  with  binders.  On  the  south  side  of 
this  row  pine  piles  of  8  inches  by  12  inches  by  26  feet  are  driven  in 
close  contact  and  bolted  to  the  binder  and  reenforced  with  a  pine 
binder  of  3  by  12  inches. 

The  outer  section  of  this  pier,  675.6  feet  in  length,  is  comprised  of 
two  parallel  rows  of  white-oak  piles  of  31  feet  in  length,  driven  in  close 
contact  at  distances  of  14  feet  from  center  to  center  of  rows  and  divided 
into  sections  of  about  32  feet  each.  These  rows  are  secured  and  bound 
in  place  by  means  of  wales,  binders,  screw  bolts,  and  tie-rods  in  a  simi- 
lar manner  to  those  of  the  outer  section  of  the  north  pier. 

On  the  south  side  of  the  north  row  a  double  sheeting  of  pine  plank  3 
inches  by  12  inches  by  22  feet  is  driven,  and  spiked  to  the  wales  in  a 
similar  manner  to  the  second  section.  The  interior  of  this  section  has 
been  filled  with  stone  ballast  to  a  height  of  2  feet  above  datum,  but  in 
some  places  it  has  settled  somewhat  below  that  level. 

In  the  construction  of  these  piers  it  has  been  necessary  to  place  a 
riprap  of  stone  along  the  outer  sides  of  the  piles  as  fast  as  they  have 
been  driven. 

Depth  of  water. — Before  work  was  commenced  upon  this  harbor  the 
distance  from  the  line  of  shore,  in  front  of  which  the  piers  have  been 
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constructed,  to  the  natural  depth  of  12  feet  of  water  in  Lake  Michigan 
was  about  870  feet,  but  as  the  work  has  progressed  an  extensive  accre- 
tion has  been  formed  to  the  northward  of  tne  harbor.  The  shore  line 
now  intersects  the  north  pier  at  a  distance  of  600  feet  outside  or  to  the 
eastward  of  the  line  of  shore  as  it  existed  in  1879,  and  the  depth  of  12 
feet  of  water  is  about  350  feet  outside  that  former  line  of  depths,  or 
more  than  1,200  feet  to  the  eastward  of  the  line  of  shore  of  1879. 

At  the  close  of  operations  with  the  dredge,  on  the  24th  of  October, 
1889,  a  channel  was  available  for  navigation  between  the  piers  120  feet 
wide,  550  feet  long,  and  12  feet  deep,  and  in  the  basin  the  water  was  12 
feet  deep  for  a  length  of  600  feet  and  a  width  of  160  feet. 

At  the  present  time  there  is  but  a  very  narrow  channel  close  to 
the  north  pier  (about  30  feet  in  width),  which  is  available  for  small 
craft  drawing  not  more  than  8  feet  of  water,  an  extensive  bank  of  sand 
with  but  3  to  4  feet  of  water  over  it  having  been  formed  since  dredging 
was  done  in  1889,  and  covering  two-thirds  of  the  area  inclosed  between 
the  north  and  south  piers. 

Operations  during  the  fiscal  year. — Under  the  provisions  of  the  river 
and  harbor  act  of  September  19, 1890,  appropriating  $35,000  for  the  im- 
provement of  Waukegan  Harbor,  operations  have  been  commenced  by 
hired  labor  and  purchase  of  materials  as  follows:  In  the  latter  part  of 
October  and  in  November,  1890,  the  whole  of  the  bed  and  frame  tim- 
bers of  the  pile  driver  belonging  to  the  United  States  were  taken  out, 
and  the  decayed  timbers  were  replaced  with  new  material,  the  whole 
machinery  being  put  in  good  working  condition  in  readiness  for  opei$- 
tions  during  the  present  working  season.  The  total  cost  of  making 
these  repairs  was  $897.64.  Proposals  were  received  in  response  to  cir- 
cular notices,  which  were  extensively  issued,  requesting  bids  to  furnish 
the  necessary  materials  for  constructing  extensions  to  the  harbor  piers. 
The  lowest  bids  received  and  accepted  in  conformity  with  the  cbndi- 
ditions  specified  in  the  circulars  were  from  the  following  parties,  viz: 

J.  M.  Laurie,  of  Sturgeon  Bay,  for  stone  ballast per  cord. .  $7. 00 

George  Kirk  &  Son,  of  Waukegan,  for  pine  plank,  3  inches  by  12  inches 

by  24  feet per  M.  ft.  B.M..  19.50 

Cairo  Lumber  Company,  of  Chicago,  for  6  inches  by  12  inches  by  18  feet 

and  20  feet  oak  timber per  M.  ft.  B.M..  24.50 

Chicago  Forge  and  Bolt  Company,  for  iron  rods,  machine  bolts,  and  spikes 

per  pound 02  AV 

Chicago  Forge  and  Bolt  Company,  for  iron  screw  bolts per  pound . .  .  02-$* 

F.  Bairstow,  of  Waukegan,  for  coal  for  engine  of  pile  driver per  ton. .  4. 25 

Early  in  April  the  pile  driver  was  moved  around  the  harbor  basin 
from  the  west  end  of  the  south  pier  to  the  outer  end  of  the  north  pier, 
and  on  the  23d  of  April  pile  driving  was  commenced  for  the  extension 
of  this  pieron  a  line  parallel  with  the  direction  ofthe  south  pier.  A  foot- 
walk  was  constructed  on  the  north  pier  before  pile  driving  was  com- 
menced. 

The  first  consignment  of  68  cords  of  stone  from  Sturgeon  Bay  reached 
Waukegan  on  the  6th  of  May,  1891.  At  a  distance  of  from  20  to  32 
feet  from  the  eastern  extremity  of  the  north  pier  the  sand  overlying  the 
clay  was  scoured  out  by  wave  action  to  a  depth  of  22  feet  during  the 
storms  of  the  past  winter.  Piles  34  feet  long  were  used  to  cross  over  this 
section.  Up  to  this  date  six  sections  of  32  feet  each  in  length  have  been 
completed,  making  an  extension  of  102  feet  to  the  north  pier. 

Remarks  and  recommendations. — At  the  close  of  the  fiscal  year  the 
work  is  progressing  favorably,  and  it  is  proposed  to  extend  the  north 
pier  to  a  farther  distance  of  192  feet,  making  a  total  extension  of  384 
feet  during  this  working  season? 
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The  extension  of  the  south  pier  will  then  be  commenced,  the  proposed 
length  of  which  is  256  feet,  together  making  a  total  length  of  640  feet. 

The  shore  accretions  have  continued  to  gather  to  the  northward  of 
the  harbor  piers,  and  the  volume  of  sand,  drifted  by  wind  along  the 
beach,  is  increasing  as  the  width  of  the  beach  is  increased  by  the  advance 
of  the  shore  lakewards. .  A  large  deposit  of  this  drift  was  made  in  the 
harbor  channel  during  the  past  winter. 

With  a  view  to  arrest  the  passage  of  the  drift  an  experimental  fence 
128  feet  long  has  been  built,  at  a  cost  of  22.4  cents  per  running  foot.  If 
this  fence  should  prove  to  be  as  effective  as  is  anticipated,  it  is  proposed 
to  erect  a  similar  fence  to  the  southward  of  that  which  is  already  built. 

Money  statement. 

July  1, 1890,  balance  unexpended $4, 083. 62 

Amount  appropriated  by  act  approved  September  19, 1890 35, 000. 00 

«  

39,083.62 
Jane  30, 1891,  amount  expended  during  fiscal  year 13, 556. 82 

July  1, 1891,  balance  unexpended 25, 526. 80 

July  1, 1891,  outstanding  liabilities 2,  247. 95 

July  1,1891,  balance  available \ 23,278.85 

(Amount  (estimated)  required  for  completion  of  existing  project K6, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    50, 000. 00  * 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1890. 
[Furniahcd  by  the  honorable  H.  C.  Hutchinson,  mayor  of  Waukegan.] 

Name  of  harbor,  Waukegan,  111.;  collection  district,  Chicago,  111.;  nearest  port  of 
entry,  Chicago,  111. ;  nearest  light-house,  Waukegan,  111. ;  amount  of  revenue  col- 
lected at  the  nearest  port  of  entry,  $5,194,691.86. 

ArrivaU  and  departures  of  vessels. 


Arrivals. 

Depart- 
ures. 

Steam* 

100 
44 

100 

Sail* 

*       44 

Total 

1H 

144 

*  Tonnage  not  known. 


Principal  articles  of  export  and  import. 

EXPORTS. 

Tons.    |  Tons. 

Beer • 2.240  |  Hogs 168 

Butter 160  .  Lumber 6,750 

Cattle 540  !  Wool 30 

Fish 60  

Hay 300  !             Totnl 10,257 

IMPORTS. 
Tons. 


Acids 750 

Apples 72 

Bark  (tan) 650 

Beer 1,  008 

Brick 10, 200 

Coal  and  coke 24, 250 


Tons. 

Merchandise  (general) 40, 000 

Oil 517* 

Plaster  (land) ^ 14 

Poles  (telegraph) 850 

Potatoes 450 

Salt 250 


Corn 19, 600     J   Sash,  doors,  and  blind.*  17 

Iron  and  Steel 455        Stone  (building) 4,200 

Leather 6*      Tile 150 


Lime  and  cement 4, 016' 

Lumber 19,965 

Marble 5,300 

Marble  dust 250 


Timber 900 

Wood,  nre 300 


Total , 134,171 
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Lr  L  20. 

IMPROVEMENT  OF  FOX  AND  WISCONSIN  RIVERS,  WISCONSIN. 
WISCONSIN  RIVER. 

The  subject  of  the  improvement  of  the  Wisconsin  River  was  referred 
to  the  Board  of  Engineers  for  Fortifications  and  for  River  and  Harbor 
Improvements,  and  the  report  of  the  Board  was  published  in  House 
Ex.  Doc.  No.  65,  Forty-ninth  Congress,  second  session.  (See  Annual 
Report  of  the  Chief  of  Engineers,  U.  S.  Army,  for  the  year  1887,  Part 
III,  page  2094  and  following.) 

The  Board  decided  against  the  application  of  wing  dams  as  a  means 
of  improvement,  and  recommended  that  no  more  work  be  done.  Kor 
more  work  has  therefore  been  done. 

FOX  RIVER. 

Object. — Originally  to  secure  a  cheap  route  of  water  transportation 
from  the  Mississippi  River  to  the  Great  Lakes  and  Atlantic  seaboard. 
The  improvement  of  the  Wisconsin  River  having  been  abandoned,  the 
present  object  is  to  obtain  a  navigable  channel  as  far  as  existing  works 
will  permit,  from  Portage,  on  the  Wisconsin  River,  to  the  harbor  of 
'  Green  Bay,  a  distance  of  160  miles. 

Project. — The  original  project  called  for  slack-water  navigation  on 
the  Fox  River  by  means  of  locks  and  dams  as  part  of  the  through  trans- 
portation route.  The  present  modified  project  is  that  recommended  by 
the  Board  of  Engineers  of  May  14;  1886,  and  is  to  deepen  the  Fox 
River  by  rock  excavation  and  dredging  from  Montello  to  Green  Bay  to 
6  feet  depth,  and  from  Portage  to  Montello  to  4  feet  depth;  to  widen 
the  river  channels  to  100  feet  throughout;  to  deepen  the  channel  be- 
tween De  Pere  and  Green  Bay;  to  dredge  the  channel  in  the  Neenah 
River,  and  to  remove  the  bar  at  the  mouth  of  the  Fond  du  Lac  River. 

Present  tcorlcs. — The  present  works  are  as  follows : 


Upper 
Yox. 

Lower 
Fox. 

Total. 

9 

7 

4 

18 
10 

2 

27 

Damn 

17 

Canals 

12 

2 

20 

38  1          58 

Of  the  locks,  fourteen  are  of  stone,  built  by  the  United  States,  and  one 
stone  lock  built  by  the  canal  company  and  repaired  in  1878.  The  re- 
maining twelve  are  wooden  locks  which  have  been  rebuilt  and  repaired 
from  time  to  time.    No  more  masonry  locks  are  to  be  built. 

Of  the  dams,  1  is  of  masonry,  10  of  cribs,  1  of  pile  and  cribs,  1  of  pile 
and  cribs  with  movable  pass,  and  4  of  brush  and  stone. 

Of  the  canals,  only  the  one  at  Portage  is  revetted  its  entire  length  of 
about  2  miles,  on  both  sides  with  a  timber  revetment. 

Of  the  two  revetment  walls,  one  is  at  Kaukauna  and  the  other  at 
Appleton.  The  former,  about  1,200  feet  long,  is  a  dry-laid  stone  wall, 
built  by  the  canal  company,  and  may  have  to  be  rebuilt,  as  it  shows 
signs  of  yielding;  the  latter  is  of  cement-laid  stone  masonry,  built  by 
the  United  States  in  1878. 
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Depth  of  water. — The  fell  from  Menasha  to  Green  Bay  is  about  170 
feet,  and  on  the  Upper  Fox,  from  Portage  to  Lake  Winnebago,  about  30 
feet.  Previous  to  any  improvements  the  river  was  obstructed  by  rapids 
and  at  places  portages  had  to  be  made. 

During  the  fiscal  year  ending  June  30, 1891,  navigation  on  the  Lower 
Fox  was  continued  until  November  30, 1890,  and  was  resumed  April  15, 
1891.  From  July  30  to  August  16,  1890,  navigation  was  suspended 
through  the  Appleton  Fourth  Lock  during  the  repairs  necessitated  by 
the  steamer  K.  M.  Hutchinson  running  into  the  upper  gates. 

On  the  Upper  Fox  navigation  was  maintained  until  closed  by  ice, 
December  1, 1890,  and  was  resumed  April  21, 1891,  and  continued  until 
June  1,  when  the  water  was  so  low  that  navigation  was  suspended. 
On  many  of  the  bars  between  Berlin  and  Montello  there  is  less  than  2 
feet  of  water. 

Operations  during  the  fiscal  year. — A  beginning  was  made  in  the  con- 
struction of  the  guard  gates  at  the  head  of  the  Kaukauna  Canal,-  a 
head  wall  and  feeder  built  at  the  head  of  the  old  first  lock  at  Appleton ;  a 
wing  dam  of  brush  and  stone,  constructed  as  a  shore  protection  to  the 
Portage  Levee  to*  prevent  undermining  at  a  point  on  the  Wisconsin 
Eiver  in  the  town  of  Portage;  a  new  tugboat  and  two  dump  scows  were 
built;  channels  dredged  at  Grignon  Rapids,  at  the  mouth  of  Fond  du 
Lac  River  and  between  De  Pere  and  Green  Bay,  and  minor  repairs 
made  to  plant,  etc. 

For  details  of  the  work  attention  is  respectfully  invited  to  the  sub- 
joined reports  of  First  Lieut.  H.  E.  Waterman,  Corps  of  Engineers, 
and  of  Assistant  Engineer  Samuel  Whitney. 

Remarks  and  recommendations. — This  river  has  its  effect  upon  rates  on 
all  freight  earned  to  points  in  the  Fox  River  Valley,  which  is  the  most 
thickly  settled  portion  of  the  interior  of  Wisconsin,  and  an  important 
manufacturing  region.  All  freights  during  the  season  of  navigation, 
and  particularly  heavy  freights,  are  reduced  to  near  the  price  of  water 
carnage  whether  earned  by  boat  or  by  the  competing  railroads;  and  for 
the  reason  that  it  is  a  regulator  of  freights  it  is  of  such  value  that  the 
works  should  be  maintained  and  the  navigation  improved  at  least  to  the 
extent  contemplated  by  the  modified  project  of  1884. 

During  the  season  of  1890  the  water  has  been  very  low,  after  August 
14  below  the  crest  of  the  Menasha  dam. 

During  the  season  of  navigation  the  mill  owners  have  continued,  and 
still  continue,  to  take  water  from  the  pools  above  the  Appleton  and 
Menasha  dams  much  in  excess  of  the  discharge  of  the  Fox  River,  thus 
reducing  the  levels  of  Lake  Winnebago  and  Little  Lake  Butte  des  Morts 
below  the  crests  of  the  dams.  This  is  a  constantly  growing  evil.  On 
the  8th  of  November,  1880,  a  suit  was  filed  in  equity  in  the  United  States 
court  of  the  eastern  district  of  Wisconsin  against  the  Winnebago  Paper 
'  Company  and  some  30  other  mill  owners  at  Neenah  and  Menahsa,  to 
restrain  them  from  taking  water  for  hydraulic  power  or  other  purposes 
during  the  season  of  navigation  from  the  level  of  Lake  Winnebago  above 
the  Government  dam  at  the  city  of  Menasha  when  the  level  of  the  water 
in  said  lake  is  at  or  below  the  crest  of  said  dam.  The  defendants  filed 
their  plea,  and  on  March  5,  1887,  replication  was  duly  filed.  During  the 
spring  and  summer  of  1888  the  United  States  produced  witnesses  and 
took  testimony  from  time  to  time  before  the  master  in  ctfancery.  The 
defendants  obtained  further  time  in  which  to  put  in  their  proof. 

Mr.  A.  E.  Thompson,  special  assistant  United  States  attorney,  whose 
letter  is  herewith  appended,  writes  as  follows  about  this  suit: 
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There  is  also  pending  a  suit  in  equity,  commenced  in  the  United  States  circuit 
court  for  the  eastern  district  of  Wisconsin,  against  the  Winnebago  Paper  Company 
and  some  30  others,  mill  owners  at  Neenah  and  Menasha.  If  possible  the  defend- 
ants will  be  required  to  close  their  proof  during  the  present  summer,  so  that  the 
matter  can  be  heard  by  the  court  either  at  the  October  or  January  term. 

Money  statement. 

July  1, 1890,  balance  unexpended $15, 556. 01 

Amount  appropriated  by  act  approved  September  19, 1890 100, 000. 00 

115,556.01 
June  30, 1891,  amount  expended  during  fiscal  year 39, 059. 54 

July  1, 1891,  balance  unexpended 76^  496. 47 

July  1, 1891, outstanding  liabilities 2,990.52 

July  1, 1891,  balance  available 73,505.95 

(Amount  (estimated)  required  for  completion  of  existing  project 346, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  einfing  J  une  30, 1893  200, 000. 00 
Submitted  in  compliance  with  requirements  of  seetions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  op  lieutenant  ii.  e.  waterman,  corp8  of  engineers. 

United  States  Engineer  Office> 

Milwaukee,  Wis.,  June  30,  1891. 

Major  :  I  have  the  honor  to  submit  tj^e  following  report  of  improvements  carried  on 
in  the  Wisconsin  River  during  the  past  year  for  the  purpose  of  protecting  the  caving 
levee  at  Portage,  Wis. 

As  a  result  of  the  high  water  of  last  year  the  levee,  last  fall,  between  Superior 
street  and  Bronson  avenue,  Portage,  over  a  distance  of  800  feet,  was  left  in  a  danger- 
ous condition. 

The  river  slope  had  caved  in  considerably,  the  slopes  (from  about  2  feet  below  the 
levee  crest)  being  generally  between  the  above  streets  greater  than  one  on  one.  In 
fact,  appearances  seemed  to  indicate  that  as  60on  as  the  frost  came  out  in  the  follow- 
ing spring  a  •onsidcrable  part  of  the  levee  might  fall  into  the  river  through  its  own 
weight. 

The  main  cause  of  this  undermining  was  due  to  the  fact  that  tho  main  channel  of 
the  river  at  mid  stage  and  above  lay  close  to  the  levee ;  in  fact,  it  was  eonlined  in  a 
narrow  chute  about  60  feet  wide  between  the  levee  and  an  island,  which  formerly 
was  part  of  the  mainland. 

Apparently  also  several  dams  acro'ss  the  river,  intended  for  the  Wisconsin  River 
improvement  (now  abandoned),  were  aiding  in  coniiningthe  current  along  the  levee. 

The  first  measure  adopted  was  the  construction  of  a  wing  dam  above  the  island 
connecting  it  with  the  main  shore  and  protecting  throughout  the  caving  levee. 

The  location  of  this  dam  is  shown  on  the  maps  accompanying  this  report. 

A  hole  of  considerable  depth  existed  behind  the  head  of  this  dam  which  might 
eventually  injure  its  stability,  but  it  was  hoped  that  eventually  the  river  sand  would 
fill  this  up. 

This  hope  seems  in  a  fair  way  to  be  realized,  judging  from  the  effect  of  the  spring 
rise  as  shown  on  the  second  map. 

The  filling  amounts  to  a  full  foot  down  nearly  to  the  head  of  the  island.  In  addi- 
tion, during  this  rise  the  dam  protected  the  levee  perfectly.  The  only  damage  done 
was  far  below  the  effect  of  this  wing  dam. 

In  addition,  last  winter  gaps  were  made  in  two  wing  dams  across  the  river  by  the 
use  of  dynamite.  A  tin  can  containing  the  cartridge  was  inserted  underneath  the 
dam  by*  means  of  a  hollow  gas  pipe,  and  then  exploded.  The  result  has  been  to 
make  a  small  gap  of  about  10  feet  in  the  lower  dam,  and  a  considerably  longer  one 
in  the  upper.  Probably  in  neither  case  has  more  than  3  feet,  in  depth  of  the  dam 
been  removed,  fcnd  the  d6bris  was  not  washed  out  by  the  last  rise. 

I  could  discover  very  little  effect  from  the  removal  of  these  dams.  The  gap  at  tho 
upper  dam,  which  probably  at  first  had  some  influence,  is  now  rapidly  filling  with 
Hand  from  a  neighboring  bar,  and  will  soon  be  nearly  as  solid  as  before.  The  debris 
is  entirely  covered  with  sand  already. 
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Finally,  in  my  opinion,  the  protecting  wing  dam  has  been  a  complete  success^  and 
I  believe  nothing  more  will  be  necessary  at  this  point,  though  of  course  it  will  be 
necessary  to  exercise  extra  watchfulness  during  the  times  of  high  water. 

The  accompanying  maps  explain  themselves.  The  first  shows  the  state  of  affairs 
before  anything  was  done ;  the  second,  after  the  completion  of  the  wing  dam  and 
also  after  the  spring  rise. 

Very  respectfully,  your  obedient  servant,  - 

H.  E.  Waterman, 
First  Lieuiena.it  of  Engineers, 
Maj.  Chas.  E.  L.  B.  Davis, 

Corps  of  Engineers,  TJ.  S.  A. 


report  of  mr.  samuel  whitney,  assistant  engineer. 

United  States  Engineer  Office, 

Oshkosh,  Wis.,  June  SO,  1891. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  upon  the 
improvement  of  the  Fox  River,  Wisconsin,  from  Portage  to  Green  Bay,  for  the  fiscal 
year  ending  June  30,  1891. 

The  principal  work  done  during  the  year  was  the  building  of  a  head  wall  and 
feeder  at  the  head  of  the  old  first  lock  at  Appleton ;  building  new  tug,  and  two 
dump  scows;  dredging  the  channel  of  the  river;  repairing  the  plant,  etc. 

Navigation  on  the  Lower  Fox  River  was  continued  until  November  20, 1890,  except 
from  July  30  to  August  16,  when  temporarily  suspended  through  Appleton  fourth 
lock,  which  was  closed  for  repairs.  It  was  resumed  April  15,  1891,  and  coutinued  to 
date  of  this  report. 

On  the  Upper  Fox  River  navigation  was  maintained  until  closed  by  ice  December  1, 
1890,  and  was  resumed  April  21,  1891,  and  continued  uutil  June  1,  when  the  stage 
of  water  became  so  low  that  navigation  was  suspended.  On  many  of  the  bars  be- 
tween Berlin  and  Montello  there  is  less  than  2  feet  of  water. 

The  following  outline  of  operations  between  Green  Bay  and  Portage  under  sepa- 
rate headings,  viz.  "Improving  Fox  River,"  and  "Improving  Fox  and  Wisconsin 
Rivers,  Wisconsin,"  is  respectfully  submitted. 

IMPROVING  FOX   RIVER,  WISCONSIN. 
CONSTRUCTION  OF  LOCKS,   ETC. 

Guard  gates  at  the  head  of  Kankauna  Canal. — The  dressing  of  stone  for  the  pier  and 
abutments  was  commenced  in  March,  1891,  and  since  that  date  1,010  superficial  feet 
of  bush-hammered  face,  1,050  superficial  feet  of  quarry  face,  666  superficial  feet  of 
coping,  and  13  hollow  quoins  have  been  dressed.  Dredge  No.  2  removed  720  cubic 
yards  of  clay  and  gravel  from  the  site  of  the  center  pier,  all  of  which  was  placed  in 
dump  scows)  towed  to  deep  water  above  the  dam,  and  dumped.  A  crib  cofferdam, 
182  feet  in  length  and  12  feet  in  height,  has  been  built  around  the  site  of  the  center 
pier  and  left  abutment,  and  pumping  machinery  set  in  place. 

There  were  purchased  and  received  29,160  feet  B.  M.  pine  lumber,  3,907  pounds 
iron  rods,  nuts,  and  washers,  807  pounds  drift  bolts,  172  pounds  spikes  and  nails,  21 
pounds  assorted  packing,  5  gallons  kerosene  |oil,  17£  pounds  tallow,  7£  tons  bitumi- 
nous coal,  and  45  cords  of  wood. 

Construction  of  head  wall  and  feeder  at  head  of  old  Appleton  First  Lock. — During  the 
winter  of  1890-'91,  a  headwall  and  sluiceway  were  built  at  the  head  of  the  old  first 
lock  at  Appleton.  Dredge  No.  3  removed  20  linear  feet  of  the  old  retaining  wall  and 
built  a  clay  cofferdam  from  the  stone  retaining  wall  to  the  head  of  the  stone  lock. 
Below  the  lock  a  orib  cofferdam,  backed  with  clay,  was  constructed.  A  pump  and 
engine  were  set  up  and  the  water  pumped  out  of  the  old  lock  chamber.  One  hun- 
dred and  twenty-three  cubic  yards  of  clay  and  stone  were  removed  from  the  site  of 
the  wall  and  293  cubic  yards  of  the  masonry  of  the  old  lock  taken  down.  Sixty- 
four  corner  stones  and  8  steps  for  sluice  piers,  and  184  superficial  feet  of  stone  for  the 
arch  over  sluiceway  were  dressed,  and  511  cubic  yards  of  cement  masonry  were  laid. 
A  Tainter  gate  was  framed,  fitted,  and  hung  in  the  sluiceway,  maneuvering  gear  set 
up,  and  a  house  built  over  the  gate  and  gear.  The  cofferdams  were  removed  by 
Dredge  No.  3,  April  6  to  10,  completing  the  work.  Of  the  stone  used  in  the  work, 
75  cubic  yards  were  brought  from  the  Kaukaima  quarry  and  20  cubic  yards  from 
little  Chute.  The  remainder  of  the  stone  required  for  the  work  was  taken  from  the 
walls  of  the  old  first  lock. 
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There  were  purchased  and  expended  18,563  feet  B.  M.  pine,  and  210  feet  B.  M.  oak 
lumber,  1,000  shingles,  2,883  pounds  wrought  and  cast  iron  irons,  579  pounds  drift 
bolts,  28  pounds  steel,  402  pounds  spikes  and  nails,  1  pilot  wheel,  50  barrels  Portland 
and  410  barrels  Louisville  cement,  213J-  cubic  yards  sand,  1,000  pounds  straw,  22  gal- 
lons kerosene  oil,  9  gallons  lard  oil,  5  pounds  solder,  5  pounds  assorted  packing,  12£ 
pounds  white  lead,  5  cords  wood,  and  49,660  pounds  bituminous  coal. 

Portage  Levee. — A  wing  dam  was  built  as  a  shore  protection  to  the  Portage  Levee 
to  prevent  the  further  dangerous  undermining  at  a  point  in  the  town  of  Portage. 
The  dam  was  commenced  at  a  point  on  the  river  bank  at  the  foot  of  Superior  street, 
and  extended  therefrom  a  distance  of  97  feet  into  the  Wisconsin  River,  and  from 
thence  downstream,  on  a  line  parallel  with  the  levee,  a  distance  of  575  feet.  The 
height  of  the  dam  when  completed  was  5  feet  above  the  zero  of  the  Portage  gauge. 

In  order  to  lessen  the  currenf  in  the  Wisconsin  River,  at  a  point  opposite  the  Port- 
age Lock,  the  width  of  the  waterway  was  increased  120  feet  by  lowering  the  old 
wing  dam  at  that  point  3  to  5  feet  below  the  water  surface  and  making  an  opening 
20  feet  in  width  in  the  second  dam  below  the  look.  The  work  was  accomplished  by 
exploding  cartridges  of  iEtna  powder  underneath  the  dam. 

There  were  purchased  and  expended  150  pounds  of  JEtna  powder,  100  percussion 
caps,  9$  pounds  wire,  220  feet  safety  fuse,  673  feet  tin  tubing,  51  feet  iron  pipe  and 
couplings,  391  cords  of  stone,  2,347  brush  mats,  and  1  sand  pump. 

REPAIRS  OF  BOATS  AND  DREDGES. 

Tugboat  Bosoobel. — The  steamer  Bosoobel  was  laid  up  at  Berlin,  and  during  the 
winter  the  following  repairs  of  machinery  were  made :  The  crank  shaft  was  length- 
ened 12  inches,  and  provided  with  a  new  balance  wheel  and  steel  pinion  ;#  a  new  iron 
bedplate  was  made  for  the  boxes  of  the  engine  and  core- wheel  shafts;  the  old  cylin- 
der rings,  boxes  for  the  cross  head  end  of  connecting  rod,  and  keys  for  the  core 
wheel,  were  replaced  by  new  ones;  the  link  and  link  blocks  were  repaired;  the 
eccentric  hubs  and  yoke  trued  up ;  crosshead  pin  turned  true,  new  short  couplings 
put  on  the  paddle-wheel  shaft,  and  the  steam  pipes  put  in  good  condition.  The  re- 
pairs were  completed  April  15  and  the  boat  put  in  commission. 

There  were  purchased  and  expended  1  cast  steel  pinion,  1  set  cylinder  rings,  1  set 
brass  boxes,  1  rocker  arm,  2  globe  valves,  1  balance  wheel,  1  cast-iron  plate,  1  check 
valve,  11  feet  iron  pipe  and  fittings,  3£  pounds  assorted  packing,  120  maple  cogs,  and 
2  water-gauge  glasses. 

Tugboat  Dekorra. — The  steamer  Dekorra  was  hauled  out  at  Appleton  and  blocked 
up ;  graving  pieces  were  put  in  the  bottom,  the  hull  wae  calked,  and  rudder  re- 
paired. The  old  Bmoke  pipe,  breeching,  ash  pan,  and  furnace  grates  were  replaced 
by  new  ones ;  the  wrist-pin  straps  were  refitted,  new  bonces  made  for  wrist  pin,  and 
wrist  pin  turned.  A  new  flue  was  put  in  the  boiler  and  the  old  flues  calked.  The 
repairs  were  completed  April  6,  1891,  and  the  boat  put  in  commission. 

There  were  purchased  and  expended  329  feet  B.  M.  of  pine  lumber,  395  pounds 
sheet  iron,  14  pounds  wrought  iron,  4  pounds  steel,  4  pounds  brass  castings,  246 
pounds  iron  castings,  2  boiler  flues,  35  pounds  spikes  and  nails,  5  bales  oakum,  half 
barrel  pitch,  22  pounds  tallow,  5  gallons  kerosene  oil,  5  gallons  lard  oil,  and  9  gallons 
Eldorado  oil. 

Steam  launch  General  Meade. — The  hull  was  calked,  a  patch  put  on  the  inside  sheet 
of  boiler,  and  slight  repairs  of  the  machinery  made. 

There  were  purchased  and  expended  9  pounds  nails,  13  pounds  tallow,  7  pounds 
white  lead,  and  1  set  of  cylinder  rings. 

Dump  scows  Nos.  1  and  2. — The  scows  were  hauled  out  at  Appleton  and  blocked  up ; 
broken  planks  were  removed  from  the  bottoms  and  replaced  by  new  ones ;  the  de- 
cayed deck  and  pocket  planks  were  taken  off  and  replaced  by  new  pine  deck  and  oak 
pocket  planks ;  the  pocket-door  hinges  and  chains  were  repaired,  new  oak  fenders  made 
and  put  in  place,  and  the  corner  irons  taken  off,  repaired,  and  replaced.  The  scows 
were  recalked  and  launched,  completing  the  repairs. 

There  were  purchased  and  expended  4,536  feet  of  pine  and  6,500  feet  of  oak  lum- 
ber, 332  pounds  drift  bolts,  800  pounds  spikes,  5  bales  oakum,  33  pounds  tallow,  half 
barrel  pitch,  and  2  gallons  Eldorado  castor  oil. 

Dredge  No.  8. — The  doors  and  windows  of  the  cabin  were  repaired ;  the  old  stern 
spud  and  one  of  the  wooden  arms  of  the  turntable  were  replaced  by  new  ones ;  hoist- 
ing-chain trough  provided  with  new  sides;  the  valve  seat**  of-  throttle  and  globe 
valves  were  ground  to  a  fair  surface,  and  the  hoisting  and  swinging  engines  cleaned, 
set  up,  and  properly  adjusted  for  work.  The  dipper  teeth  were  sharpened,  dipper 
bands  and  lugs  reriveted,  and  a  new  steel  plate  put  on  bottom  of  dipper,  complet- 
ing the  repairs.    The  dredge  was  put  in  commission  April  6. 

There  were  purchased  and  expended  1,987  feet  B.  M.  of  oak  lumber,  453  pounds 
iron  castings,  115  pounds  boiler  iron,  4  pounds  washers,  40  pounds  assorted  packing, 
11£  pounds  rope,  5  gallons  lard  oil,  5  gallons  black  oil,  5  gallons  cylinder  oil,  and  10 
gallons  kerosene  oil. 
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Dredge  Ko.  o. — The  top  sides  of  the  hull  and  a  part  of  the  deck  were  recalked ;  spud- 
chain  troughs  and  gear  were  repaired;  now  brass  bushings  were  put  in  inside  end  of 
one  of  the  hoisting  drums;  one  of  the  valve  cranks  and  the  valve  rocker  of  spud  en- 
gine were  provided  with  new  steel  pins,  and  the  link  trued  up.  The  clam-shell 
bucket  was  provided  with  now  steel  bushings  and  pins,  and  the  frame  of  clam  shell 
with  new  socket  bands.  The  machinery  was  cleaned,  put  together,  and  properly 
adjusted,  completing  the  repairs.    The  dredge  was  put  in  commission  May  5. 

There  were  purchased  and  expended,  200  feet  B.  M.  of  pine  lumber,  260  pounds 
iron  castings,  293  pounds  iron  and  screw  bolts,  25  pounds  nails,  2  bales  of  oakum, 
1  barrel  pitch,  507  pounds  blacksmith  coal,  and  12,920  pounds  bituminous  coal  for 
the  steamer  Boscobel. 

Dredge  No.  7. — The  top  sides  of  hull  were  recalked ;  the  old  sheaves  of  turntable 
and  backing  chain  were  taken  out  and  were  replaced  by  new  ones  and  the  shaft 
boxes  of  the  sheaves  babbitted.  Dipper  teeth  were  repaired  and  new  steel  friction 
plates  put  on  dipper  handle.  The  hoisting  and  swinging  engines  were  cleaned  and 
put  together,  boom,  dipper  handle,  hoisting  and  backing  chains  put  in  place.  The 
repairs  were  completed  May  6  and  the  dredge  put  in  commission. 

There  were  purchased  and  expended  1,290  pounds  steel,  1,396  pounds  iron  castings, 
254  pounds  iron  and  screw  bolts,  40  pounds  babbitt  metal,  19|  pounds  assorted  pack- 
ing, 1  new  steam  cylinder,  10  pounds  cotton  waste,  2  bales  oakum,  5  gallons  kerosene 
oil,  300  pounds  blacksmith  coal,  and  7  tons  bituminous  coal  for  the  steamer  Boscobel. 

CONSTRUCTION  OF   BOATS,   ETC. 

Propeller  tugboat. — During  the  winter  of  1890-91,  a  tugboat  to  act  as  tender  to 
dredges,  etc.,  was  built  at  Oshkosh,  Wis.  The  dimensions  of  the  hull  are  as  follows, 
viz :  Length  of  keel  63  feet  7  inches,  length  on  deck  69  feet,  breadth  of  beam  13 
feet  6  inches,  and  depth  6  feet.  The  frames  are  made  of  two  thicknesses  of  3-inch 
flitch,  bottom  planking  2£  inches,  top  side  planking  2£  inches,  and  ceiling  2  inches 
in  thickness.    The  boat  was  completed  and  put  in  commission  April  13,  1891. 

There  were  purchased  and  used  in  the  construction,  machinery,  and  other  materials 
as  follows,  viz : 

One  marine  boiler  5  by  10  feet,  1  upright  marine  engine  12  inches  bore  and  14  inches 
stroke,  1  propeller  wheel  4  feet  6  inches  diameter,  1  windlass,  1  heater,  1  side  pump, 
1  bilge  pump,  1  double-acting  deck  pump,  1  oil  pump,  1  injector,  1  pinch  wheel  and 
levers,  1  pop  safety  valve,  2  steam  gauges,  1  whistle,  1  locomotive  gong,  1  1-pin t 
lubricator,  1  3- way  exhaust  shifter,  2  siphons,  1  stern  pipe  and  stuffing  box,  1  double 
pushbearing.  1  double-acting  steam  pump,  322  feet  iron  pipe  and  fittings,  3,118  feet 
feet  B.  M.  of  pine,  16,792  feet  B.  M.  of  oak  and  47  feet  B.  M.  of  maple  lumber,  500 
linear  feet  of  molding,  8  doors,  15  windows,  354  pounds  iron  castings,  2,217  pounds 
wrought  iron  for  bolts,  rods,  and  straps,  888  pounds  sheet  iron,  116  pounds  steel,  27 
pounds  washers,  1,000  pounds  boat  spikes,  134  pounds  nails,  506  pounds  chain,  21  pounds 
sheet  zinc,  7^  pounds  sheet  copper,  4i8,ft,  squares  tin  roofing,  27  pounds  spun  cotton, 
4  bales  of  oakum,  20  pounds  putty,  50  pounds  tallow,  50  pounds  grease,  15  barrels 
salt,  1  barrel  lime,  75  fire  brick,  50  pounds  fire  clay,  5  pounds  red  paint,  5  pounds 
yellow  ochre,  50  fe#t  l±-inch  rubber  hose  and  nozzle,  25  feet  f-inch  cotton  hose  and 
nozzle,  97  pounds  rope,  and  1  anchor. 

Two  center-dump  scows. — Two  center-dump  scows,  18  by  68  by  6  feet,  having  a  car- 
rying capacity  ot  65  cubic  yards  each,  are  under  construction.  No.  1  scow  is  nearly 
completed  and  No.  2  about  half  built. 

There  were  purchased  and  received  35,381  feet  B.  M.  of  pine  and  14,281  feet  B.  M. 
of  oak  lumber;  2,756  pounds  iron  for  drift  bolts,  etc.;  255  pounds  screw  bolts  and 
washers  1,200  pounds  spikes,  and  5  bales  of  oakum. 

DREDGING  LOWER  FOX  RIVER. 

Deepening  channel  at  Grignon  Rapids  above  the  upper  dam  at  Jppleton. — Four  cribs,  8 
feet  square  and  8  feet  in  height,  to  mark  the  line  of  channel  to  be  dredged,  were 
built,  sunk  in  place,  and  filled  with  stone.  Dredge  No.  2  commenced  the  work  of 
dredging  the  cnannel  on  May  25,  1891.  A  cut  795  feet  in  length,  30  feet  in  width, 
and  a  depth  of  7  feet  below  the  level  of  the  crest  of  the  dam,  has  been  made,  from 
which  3,685  cubic  yards  of  hard  pan,  gravel,  and  bowlders  have  been  excavated  and 
banked  at  the  left  side  of  the  cut. 

There  were  purchased  and  received  179  pounds  iron,  80  pounds  steel,  18  pounds 
assorted  packing,  4  pounds  marlin,  109  pounds  cotton  waste,  5  gallons  kerosene  oil, 
50  gallons  Eldorado  cantor  oil,  29  gallons  cylinder  oil,  163  pounds  iron  castings,  110 
cords  of  wood,  and  6,800  pounds  bituminous  coal. 

Dredging  Xeenah  Channel. — August  30,  1890,  Drodge  No.  3  and  2  dump  scows  were 
towed  to  Noenah  River,  and  dredging  of  the  channel  was  resumed  September  1. 
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Thirteen  thousand  four  hundred  and  forty-five  oubio  yards  of  hard  pan  and  gravel 
-were  removed,  of  which  630  yards  were  banked,  2,605  yards  put  in  dump  scows, 
towed  to  the  rear  of  Neenali  Dam  for  backing,  and  the  remainder  towed  to  deep 
water  in  Lake  Winnebago  and  dumped.  Dredging  was  suspended  November  3  and 
the  plant  towed  to  Appleton  Fourth  Lock. 

April  23,  1891,  the  dredging  was  resumed  J>y  Dredge  No.  3,  and  up  to  date  of  this 
report  8,406  cubic  yards  of  hard  pan  and  gravel  have  been  taken  out,  of  which 
1,593  cubic  yards  were  banked,  4,438  yards  put  in  dump  scows,  towed  to  deep  water 
in  Lake  Winnebago  and  dumped,  and  the  balance  deposited  in  rear  of  Neenah  Dam 
for  backing. 

There  were  pur  chased  and  received  2Q,  pounds  steel,  2  casfc-steel  endless  chain 
wheels,  88  pounds  iron  castings,  407  pounds  iron,  40  pounds  spikes  and  nails,  25 
pound*  nuts,  469  feet  iron  pipe  and  fitting.*,  1  injector,  9  pounds  assorted  packing,  5 
water-gauge  glasses,  115  pounds  rope,  28  gallons  kerosene  oil,  52  gallons  lard  oil,  50 
gallons  Eldorado  castor  oil,  5  gallons  boiled  linseed  oil,  115  pounds  cotton  waste, 
478  pounds  blacksmith  coal,  145 J  cords  of  wood,  103  tons  bituminous  coal,  and  210 
feet  of  dredge  chain. 

Dredging  channel  at  the  mouth  of  Fond  du  Lac  River. — Dredge  No.  7  was  towed  to 
Fond  du  Lac  May  13,  1891,  and  commenced  the  work  of  dredging  a  channel  through 
the  bar  at  the  mouth  of  the  river.  One  cut  1,705  feet  in  length,  35  feet  in  width,  and 
of  a  depth  of  7  feet  below  the  level  of  the  crest  of  the  dam  at  Menasha,  has  been 
made  through  the  bar,  from  which  8,319  cubic  yards  of  sand  and  clay  were  removed 
and  banked  at  the  left  side  of  cut.  The  dredge  then  moved  back  to  the  mouth  of 
the  river  and  commenced  the  second  cut.  Nine  thousand  one  hundred  and  seventy- 
four  cubic  yards  of  clay  and  sand  have  been  removed,  placed  in  dump  scows,  towed 
to  deep  water  in  Lake  Winnebago,  and  dumped. 

There  were  purchased  and  received  189  pounds  rope,  2  pounds  marlin,  113  pounds 
cotton  waste*  51 ft  gallons  Eldorado  castor  oil,  17  gallons  lard  oil,  26  gallons  cylinder 
oil,  100  feet  dredge  chain,  17  pounds  oakum,  97£  cords  of  wood,  and  33,960  pounds 
bituminous  coal. 

IMPROVING   FOX  AND   WISCONSIN  RIVERS. 
DREDGING  FOX  RIVER  BETWEEN  DE  PERE  AND  GREEN  BAY,   WISCONSIN. 

Dredge  No.  2  having  returned  from  temporary  work  in  Green  Bay  Harbor,  July  1, 
1890,  resumed  dredging  at  the  bar  opposite  Goodrich's  Wharf;  4,214  cubic  yards  or 
sand  were  removed  therefrom,  and  the  dredge  then  moved  down  to  the  bar  at  Dutch- 
mans  Creek,  and  took  out  4,931  cubic  yards  of  sand,  completing  the  dredging  of  a 
channel  through  the  above  bars.  On  August  15  the  dredge  moved  down  to  the  bar 
opposite  the  brewery,  on  the  right  bank  of  the  river,  and  took  out  6,726  cubic  yards 
of  very  soft  material,  completing  the  second  cut  through  the  bar.  All  of  the  mate- 
rial excavated  was  placed  in  dump  scows,  towed  to  deep  wator  in  the  river  by  the 
steam-launch,  and  dumped.  Dredging  was  suspended  on  the  15th  of  September,  and 
tbe  dredge  towed  to  De  Pere  Dam. 

There  were  purchased  and  expended  14  pounds  rope,  10  pounds  steel,  701  pounds 
iron  castings,  14  pounds  wrought  iron,  840  feet  B.  M.  of  oak  lumber,  4  water  gauge 
glasses,  10  gallons  kerosene  oil,  400  pounds  blacksmith  coal,  12,540  pounds  anthra- 
cite coal,  and  9  cedar  posts  for  buoys. 

MISCELLANEOUS. 

The  tugboat  Boscobel  was  employed  in  towing  dredges  on  the  Upper  Fox  River 
from  place  to  place,  in  supplying  them  with  fuel,  and  m  towing  scows  of  material 
for  repairs  of  locks  aud  dams,  and  on  inspection  trips. 

The  tug-boat  Dekvrra  towed  dump  scows  for  Dredge  No.  3  on  the  Lower  Eox  River 
and  made  inspection  trips. 

The  steam-launch  was  employed  in  towing  dump  scows  for  Dredge  No.  2  on  the 
Lower  Pox  River,  in  towing  scow  loads  of  material  for  repairs  of  locks  and  dams,  and 
making  inspection  trips. 

The  tugboat  General  G.  K.  Warren  was  employed  in  towing  dredges  on  the  Lower 
Fox  River,  towing  scow  loads  of  material  lor  the  construction  of  guard  gates  at 
Kaukauna,  and  in  towing  dump  scows  at  Fond  du  Lac  for  Dredge  No.  7. 

The  steamer  Henrietta^  which  has  not  been  in  commission  since  November  20,  1886, 
was  sold  at  public  auction  on  the  17th  of  September,  1890. 

One  rowboat  for  general  use  on  the  Lower  Fox  River  was  purchased. 

No.  8  pump  engine  and  pump. — The  cylinder  was  rebored;  new  cylinder  rings,  gov- 
ernor, safety  valve,  and  gau^e  cocks  wore  provided  for  the  engine,  and  all  parts  of 
the  engine  put  in  good  repair.    A  new  fire  box,  fire  front,  furnace~door  lining,  and 
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flue  sheet  for  the  boiler  were  made  and  put  in  place  of  old  ones ;  the  wagon  on  which 
the  engine  is  carried  was  provided  with  a  new  pole,  and  the  wagon  painted  one  coat. 
A  new  steel  step,  box,  and  couplings  were  provided  for  the  10-inch  centrifugal  pump, 
completing  the  repairs. 

There  were  purchased  and  expended  1  pop  valve,  2  gauge  cocks,  1  governor,  12  feet 
rubber  belting,  110  feet  iron  pipe  and  fittings,  592  pounds  steel,  381  pounds  wrought 
iron,  566  pounds  iron  castings,  and  58  pounds  galvanized  iron. 

bare  of  property. — A  room  was  partitioned  off  at  one  end  of  the  warehouse  at  Kau- 
kauna,  and  the  property  stored  on  the  quarter-boat  transferred  to  the  room  in  the 
warehouse. 

Very  respectfully,  your  obedient  servant, 

Samuel  Whitney, 
Assistant  Engineer. 
Maj.  Chas.  E.  L.  B.  Davis, 

Corps  of  Engineers,  u.  S.  A. 


REPORT  OF  MR.   A.  B.  THOMPSON,   SPECIAL   ASSISTANT   UNITED  STATES  ATTORNEY. 

08HKOSH,  Wis.,  June  20,  1891. 

Major  :  Of  the  one  hundred  and  fifty-six  cases  nending  June  18,  1890,  in  the  cir- 
cuit court  of  Winnebago  County  against  the  United  States,  on  appeal  from  the 
awards  made  by  the  commissioners,  all  except  five  have  been  disposed  of. 

Five  of  these  cases  were  tried  at  the  September  term,  1890;  in  four  judgment  was 
entered  in  favor  of  the  United  States;  in  one,  judgment  for  the  claimant. 

In  the  other  cases  disposed  of,  judgments  were  entered  against  the  United  States 
upon  stipulations  pursuant  to-  settlements  and  compromises'  made  by  consent  and 
direction  of  the  Attorney-General. 

The  aggregate  amount  claimed  in  the  cases  thus  disposed  of  was  $744,615.  The 
aggregate  amount  of  the  awards  was  $111,045.32.  The  aggregate  amount  of.  the 
judgments  is  $107,962.33. 

Of  the  nine  cases  pending  in  Fond  du  Lac  County  at  that  date,  the  appeal  in  one 
was  dismissed  by  stipulation,  and  in  two  by  the  order  of  the  court,  and  six  are  still 
pending  and  undetermined. 

All  cases  at  issue  have  been  transferred  to  the  circuit  court  of  the  United  States 
for  the  eastern  district  of  Wisconsin,  pursuant  to  the  provisions  of  the  act  of  Sep- 
tember 30, 1890.  These  include  the  five  cases  formerly  pending  in  Winnebago  County, 
six  in  Fond  du  Lao  County,  one  in  Outagamie  County,  and  one  in  Waushara  County, 
making  thirteen  cases  now  pending,  in  which  the  aggregate  amount  claimed  is 
$210,818,  and  the  aggregate  amount  awarded  is  $124,904.02. 

I  expect  to  dispose  of  these  cases,  or  at  least  some  of  them,  at  the  October  term  of 
the  court,  and  I  estimate  that  $7,000  will  be  used  in  the  necessary  preparation  and 
defense  of  these  actions. 

There  are  also  pending  in  the  State  courts  various  motions  for  relief  by  claimants 
who  failed  to  appeal  within  the  time  or  whose  petitions  have  been  in  some  way 
overlooked  by  the  commissioners.  Thus  far  the  decisions  have  been  uniformly  in 
favor  of  the  United  States. 

There  is  also  pending  a  suit  in  equity,  commenced  in  the  United  States  circuit 
court  for  the  eastern  district  of  Wisconsin,  against  the  Winnebago  Paper  Company 
and  some  thirty  others,  mill  owners  at  Noenah  and  Menasha.  If  possible,  the  de- 
fendants will  be  required  to  close  their  proof  during  the  present  summer,  so  that 
the  matter  can  be  heard  by  the  court  either  at  the  October  or  January  term. 

During  the  past  year  I  have  delivered  to  the  parties  entitled  thereto,  Treasury 
drafts,  drawn  pursuant  to  the  appropriation  of  September  30,  1890,  to  the  amount  of 
•  $156,552.70  and  taken  proper  receipts  and  satisfactions  therefor.  Of  this  amount 
$35,362.50  was  paid  to  the  commissioners  appointed  by  the  courts;  $787.50  was  paid 
to  Mr.  £.  £.  Chapin  for  office  rent,  and  the  balance  in  settlement  of  awards  for  dam- 
ages in  cases  where  no  appeals  were  taken. 
Very  respectfully  yours, 

A.  E.  Thompson, 
Special  Assistant  United  States  Attorney. 

Maj.  Chas.  £.  L.  B.  Davis, 

Corps  of  Engineers,  U.  S.  A* 
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COMMERCIAL  STATISTICS. 

List  of  articles  transported  on  Fox  Biver,  Wisconsin,  during  the  calendar  year  1890. 


Article. 

Tons. 

Article. 

Tons. 

Article.  . 

Tons. 

Logs 

211,360 

8,076 

28,668 

33,446 

1,354 

16 

506 

600 

5 

10,900 

Pig-iron 

2,886 
23,146 

1,560 
17,528 

5.090 

35,034 

400 

2,005 
158 

1,702 

Grain 

30 

Lumber 

Stone 

Potatoes 

150 

Cord  "wood 

Gravel 

Apples 

23 

Pulp  wood 

Sand 

40 

Shingles 

Beer .  . 

33 
75 

Laths 

Brick 

Fish 

Stave  bolts 

Sewer  pipe 

Live  stock 

^00 

Salt.... 

General  merchandise  . . 
Total 

2,510 

Flour 

Coal 

Mi"  fltufl* 

389  291 

Passengers,  20,760. 
IAsl  of  boats  navigating  Fox  Biver  between  Vortageand  Green  Bay,  Wis.,  June,  1891, 


Name  of  boat. 


Evalyn 

K.  M.  Hutchinson. 

Fashion 

Citv  of  Berlin 

B.  P.  Carter 

Ossian  Cook 

C.  S.  Morris 

J.  H.  Marston 

Mark 

0.  B.  Reed 

John"  Lynch 

Morning  Bell  (tug) 

Viola  (tug) 

Thos.  Spear  (tug) . . 
Agnes  C.  (tug)  . . . . 
W.W.  Neff(tug).. 
M.  D.  Moore  (tug) . 

D.  W.  Libby  (tug). 


Draft. 


Ton- 
nage. 


150.66 
189.96 

70 
150 
125 
175 
100 
150 

30 

75 

50 
9 
7 

41 
7 

46.44 

60 

60 


Steam 
or  sail. 


Steam. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

& 

Do. 
Do. 
Do. 
Do. 
Do. 


Name  of  boat. 


D.  W.  Cady  (tng) 

Oshkosh  (tug) 

Emma  (scow) 

Georgie  (scow) 

Topsy  (scow) 

Julia  (scow) 

Sassy  Jack  (scow) 

Rosebud  (scow) 

Eclipse  (scow) 

Barge  .(Morning  Bell) . 

Barge  (Mark) 

Barge  (D.  W.  Cady)  . . 

Barge  Jumbo* 

Barge  No.  1* 

Barge  No.  2* 

Barge  No.  3* 

Barge  No.  4* 


Draft. 


Feet. 
2 


Ton- 
nage. 


46 

35 

82 

?2 

44 

26 

75 

60 

70 

90 

75 

97 

145 

145 

145 

145 


Steam 
or  sail. 


Steam. 

Do. 
Sail. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Tow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


*H.  Collette. 


Number  of  lockages  on  Fox  Biver,  Wisconsin,  for  the  calendar  year  1890. 


No. 


Lock. 


DePerc 

Little  Kaukanna 

Rapid  Croche 

Kaukauna,  fifth 

Kaukauna,  fourth 

Kaukauna,  third 

Kaukauna,  second 

Kaukauna,  first 

Little  Chute,  fourth  )  , .mnllinf.(1 
Little  Chute,  third  .  ] (  ombmnl 

Little  Chute,  second 

Little  Chute,  firat 

Cedars 

Appleton,  fourth 

Appleton,  third 


Lock- 
ages. 


700 
657 
547 
606 
747 
674 
686 
706 
469 
469 
417 
418 
4C5 
350 
403 


No. 


Lock. 


Appleton,  second 

Appleton,  first 

Menasha 

Eureka 

Berlin 

White  Biver 

Princeton 

Grand  River 

Montello 

Governor  Bend 

Fort  Winnebago * 

Po  r  tage  City 

Total 


Lock- 
ages, 


406 
564 
773 
649 
625 
160 
165 
396 
158 

98 
185 

51 


12,634 


Lr  L  21. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  FOX  RIVER,  WISCONSIN. 

The  expenditures  for  maintaining  the  existing  depth  of  navigation 
throughout  the  Fox  River  and  canals;  for  repairs  to  mechanical  con- 
structions that  have  been  completed  and  in  use,  but  afterwards  injured 
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by  flood  or  otherwise;  for  current  repairs  to  old  locks  aud  dams,  ami  for 
lock-tenders'  services,  have  been  paid  from  the  indefinite  appropriation 
for  "  operating  and  care  of  canals  and  other  works  of  navigation,"  pro- 
vided by  section  4  of  the  river  and  harbor  act  of  July  5, 1884. 

In  accordance  with  this  section  an  itemized  statement  of  the  expendi- 
ture is  appended  herewith. 

Work  during  the  fiscal  year  ending  June  30, 1891,  consisted  of  build- 
ing and  hanging  two  new  gates  for  the  lock  at  De  Pere;  four  new  orates 
for  the  fourth  lock  at  Appleton,  and  four  for  the  Eureka  Lock ;  extensive 
repairing  of  the  Appleton  fourth  lock,  necessitated  by  the  carrying  away 
of  the  upper  gates  by  the  steamer  K.  M.  Hutchinson;  in  rebuilding 
Dredges  Nos.  2  and  4;  repairing  plant. and  making  more  or  less  exten- 
sive incidental  repairs  to  locks,  dams,  and  canal  banks. 

For  details  of  the  work  attention  is  respectfully  invited  to  the  appended 
report  of  Mr.  Samuel  Whitney,  assistant  engineer. 

Money  statement. 

June  30,  1891,  amount  expended  during  fiscal  year $68, 989. 00 

Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1892..     63,998. 29 


report  of  mr.  samuel  whitney,  assistant  engineer. 

United  States  Engineer  Office, 

Oshkosh,  Wis.,  June  30,  1891. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  under  the 
head  of  operating  and  care  of  canals  and  other  works  of  navigation  on  the  Fox 
River  for  the  fiscal  year  ending  June  30,  1891, 

The  principal  work  done  during  the  year  was  building  and  hanging  two  new  gates 
for  De  Fere  and  four  for  Appleton  Fourth  Locks,  making  four  new  gates  for  Eureka 
Lock;  rebuilding  Dredges  Nos.  2  and  4,  repairing  the  plant,  and  making  incidental 
repairs  of  locks,  dams,  and  canal  hanks. 

J)e  Pere  Lock  and  Dam.— -New  solid  gates  for  the  upper  end  of  lock  were  built,  the 
old  ones  taken  out  and  the  new  ones  hung  in  place;  hand  rails,  maneuvering  gear, 
and  fenders  were  made  and  secured  to  gates.  The  canal  face  of  the  upper  left  wing 
wan  was  sheathed  with  two  thicknesses  of  pine  plank, 

A  leak  near  the  right  abutment  of  the  dam  was  stopped  by  placing  and  puddling 
360  cubic  yards  of  clay. 

There  were  purchased  and  expended  7,816  feet,  B.  M„  of  pine  and  2,052  feet,  B.  M„ 
of  oak  timber,  2,356  pounds  of  T  and  strap  iron,  5,060  pounds  iron  castings,  25 
pounds  iron,  and  224  pounds  screw  bolts. 

Little  Kaukauna  Lock  and  Dam. — Slight  repairs  were  made  to  the  toe  post  of  tho 
upper  left  gate,  one  new  snubbing  post  set,  and  one  capstan  platform  repaired. 
The  old  planking  of  160  linear  feet  of  the  apron  of  the  clam  was  replaced  by  new 
white-oak  plank.  The  repairs  of  the  backing  of  the  dam  were  completed  by  filling 
the  tow  places  with  1,360  cubic  yards  of  clay. 

.  There  were  purchased  and  expended  7,200  feet,  B.  M.,  of  white-oak  plank,  388  feet, 
B.  M.,  of  pine  plank,  600  pounds  of  spikes,  and  4  tons  of  anthracite  coal  for  the  steam 
launch. 

Rapid  Croche  Lock  and  Daro.-^Tbe  lower  miter  sill  and  the  floor  of  the  lock  chamber 
having  risen  from  3  to  6  inches  made  it  necessary  to  pump  the  water  out  of  the  lock 
so  that  repairs  could  be  made.  Timber  and  stone  for  cofferdams  were  transported 
from  Menasha  and  Appleton,  and  on  the  close  of  navigation,  November  20,  1890,  the 
work  of  constructing  cofferdams  above  and  below  the  lock  was  commenced,  Tho 
flams  were  completed  in  December:  pumping  engine,  pump,  etc,  set  up  and  the 
water  puinped  out  of  the  lock.  Old  floor  planks  at  the  lower  gate  recess,  and 
for  a  width  of  3  feet  6  inches  along  the  center  of  the  lock  chamber,  the  lower  miter 
sills,  and  platform  under  the  miter  sills  were  taken  up  and  removed  from  the  lock, 
A  crib  6  feet  9  inches  wide,  6  feet  high,  and  29  feet  long,  to  which  the  miter  sills 
could  be  secured,  was  built,  placed  in  a  trench  excavated  for  its  reception,  and  filled 
with  stone.  The  upstream  side  of  the  crib  was  sheet  piled  with  two  thicknesses  of 
2-inch  plank,  reaching  to  a  depth  of  2  feet  below  bottom  of  cribj  the  space  between 
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side  of  pit  and  the  sheet-piling  was  then  filled  with  clay  puddle,  and  the  pockets  at 
the  ends  of  crib  with  concrete.  The  floor  was  relaid,  new  cheek  pieces  and  king 
post  for  miter  sills  made  and  secured  to  crib  by  ten  screw  bolts  1£  inches  in  diameter. 
A  row  of  piles,  to  anchor  the  floor  of  the  lock  chamber,  was  driven  along  the  longi- 
tudinal axis  of  the  lock.  The  piles  were  driven  at  distances  of  4  feet  from  centers, 
and  to  a  depth  of  14  feet  into  the  ground,  then  cut  off  at  a  level  with  the  under  side 
of  floor  and  provided  with  joint  bolts  which  projected  8  inches  above  the  tops  v  of 
piles.  The  floor  was  relaid  and  secured  in  place  by  binders  and  the  j  oint  bolts  in  tops 
of  piles.  The  gates  and  valves  were  repaired  and  hung  in  place,  and  the  lower  left 
crib  wall  raised  about  2  feet  and  filled  with  stone.  The  repairs  were  completed,  the 
pump  removed  from  lock,  and  the  force  discharged  February  20.  On  April  11, 1891, 
Dredge  No.  3  was  towed  from  Appleton  to  Rapid  Croche  Lock  by  the  steamer  D«- 
korra,  and  commenced  the  removal  of  the  coli'crdams,  which  was  completed  on  the 
18th  and  the  lock  opened  to  navigation. 

Forty  linear  feet  of  brush  mats  and  T.,580  cubic  yards  of  clay  were  placed  at  the 
back  of  the  dam,  completing  the  repairs  of  the  backing. 

There  were  purchased  and  expended  30,019  feet,  B.  M.,  of  pine  lumber,  1,200 
pounds  spikes,  1,518  pounds  drift  bolts,  2,118  pounds  screw  bolts,  20  barrels  Louis- 
ville cemeut,  39  piles,  30  cords  of  wood,  16,550  pounds  bituminous  coal,  14,270  pounds 
anthracite  coal,  and  200  pounds  blacksmith  coal. 

Kaukauna  Fifth  Lock. — Two  gate  spars  were  made  and  placed. 

There  were  purchased  and  expended  180  feet,  B.  M..  pine  lumber. 

Kaukauna  Fourth  Lock. — The  joints  of  7,000  superficial  feet  of  the  wall  were  raked  out 
and  repointed  with  Portland  cement;  the  gate  hangings,  were  repaired  and  two  gate 
spars  made  and  placed.  In  order  to  stop  the  leaking  of  water  underneath  and 
through  the  old  upper  left  wing  wall  an  excavation  was  made  to  the  solid  rock  and 
anew  wall  of  cement  masonry  built  in  front  of  and  against  the  old  dry  wall;  44 
cubic  yaTds  of  clay  and  84  cubic  yards  of  loose  rock  were  excavated  from  the  site  of 
the  new  wall ;  192  cubic  yards  of  cement  masonry  and  64  cubic  yards  of  dry  masonry 
were  laid  in  the  wall,  and  92  cubic  yards  of  clay  puddled  in  rear  of  the  old  wall. 
The  stone  used  in  the  wall  was  taken  from  that  removed  from  the  rock  cut  in  the 
third  level  of  the  canal. 

There  were  purchased  and  expended  225  barrels  Louisville  cement,  22  cubic  yards 
of  sand,  2  cords  of  wood,  and  180  feet  B.  M.  of  pine  lumber,  and  2  barrels  Portland 
cement  for  repointing  lock  walls. 

Kaukauna  Third  Lock. — The  joints  of  6,200  superficial  feet  of  the  lock  walls  were 
raked  out  and  repointed  with  Portland  cement,  and  a  leak  near  the  head  of  the  lock 
was  stopped  by  placing  and  puddling  60  cubic  yards  of  clay. 

There  were  purchased  and  expended  2  barrels  Portland  cement. 

Kaukauna  Third  Level. — A  channel  49  feet  in  width,  200  feet  in  length,  and  18  inches 
in  depth  was  excavated  through  the  rock  bar  below  the  second  lock.  The  bottom 
of  the  channel  is  now  6  to  8  inches  below  the  level  of  the  top  of  the  lower  miter  sill 
of  the  second  lock.  Boats  drawing  6  feet  of  water  can  pass  through  the  level  with- 
out touching  bottom.  A  part  of  the  stone  taken  out  of  the  channel  was  used  in  re- 
building the  wing  walls  of  the  second  and  fourth  locks,  and  the  remainder  piled  on 
the  canal  bank  near  the  head  of  the  third  lock.  "    . 

There  were  purchased  and  expended  300  pounds  ^Etna  powder,  400  percussion 
caps,  and  1,000  feet  of  safety  fuse. 

Kaukauna  Second  Lock. — The  old  upper  right  wing  wall  of  dry  masonry  was  re- 
placed by  a  wall  of  cement  masonry.  Sixty -six  cubic  yards  of  cement  and  4  cubic 
yards  of  dry  masonry  were  laid  in  the  new  wall.  A  leak  near  the  head  of  the  lock 
was  stopped  bv  placing  and  puddling  60  cubic  yards  of  clay,  and  the  low  places  in 
the  backing  of  the  lock  walls  filled  with  300  cubic  yards  of  clay  and  gravel. 

There  were  purchased  and  expended  40  barrels  Louisville  cement  and  4  cords  of 
wood. 

Kaukauna  Second  Level. — Seventy-eight  cubic  yards  of  stone  and  rubbish  were  re- 
moved from  the  level,  and  the  culvert  in  the  right  bank  closed  by  plank  and  30  cubic 
yards  of  clay. 

There  were  purchased  and  expended  246  feet  B.  M.  of  pine  lumber. 

Kaukauna  First  Lock. — The  joints*  of  5,050  superficial  feet  of  the  lock  walls  were 
raked  out  and  repointed  with  Portland  cement,  completing  the  repairs. 

There  wero  purchased  and  expended  2  barrels  Portland  cement. 
.  Kaukauna  Canal  Banks. — A  leak  in  the  bank  of  the  Fifth  Level  was  stopped  by 
puddling  325  cubic  yards  of  clay,  and  the  weak  places  in  the  Fourth  Level  strength- 
ened by  232  cubic  yards  of  clay  and  gravel. 

Kaukauna  Dam. — The  ri^ht  abutment  was  backed  up  with  740  cubic  yards  of  clay, 
and  the  low  places  in  the  backing  of  the  dam  filled  with  300  cubic  yards  of  clay, 
completing  the  backing. 

There  were  purchased  and  expended  467  feet  B.  M.  oak  and  1,595  feet  B.  M,  of 
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pine  lumber  for  rim  plank  and  repairs  of  scows,  1  ton  authracite  and  2  tons  bitumin- 
ous coal  for  boats. 

Little  Chute  Combined  Locks. — The  joints  of  10,500  superficial  feet  of  the  walls  were 
raked  out  and  repointed  with  Portland  cement.  Two  new  gate  spars  were  made  and 
placed. 

There  were  purchased  and  expended  3  barrels  of  Portland  cement. 

Little  Chute  Second  Lock. — The  joints  of  5,000  superficial  feet  of  walls  were  raked 
out  and  repointed  with  Portland  cement.  Two  barrels  of  cement  were  purchased 
and  expended. 

Little  Chute  First  Lock. — Timber  for  repairs  of  the  coping  was  brought  from  De 
Pere  and  Little  Kaukauna.  One  huudred  and  eighty -one  linear  feet  of  the  old  coping, 
including  cross  ties  and  rear  pieces,  were  removed  and  replaced  by  new  timbers;  two 
gate  spars  were  made  to  replace  broken  ones,  completing  the  repairs. 

There  were  purchased  and  expended  180  feet  B.  M.  of  pine  lumber. 

Little  Chute  Dam. — No  repairs  were  made  to  this  dam  during  the  year. 

Cedars  Lock  and  Dam. — No  repairs  were  needed  to  the  lock.  Soundings  were  taken 
above  the  dam;  60  linear  feet  of  brush  mats  made  and  sunk  in  places  where  the 
backing  had  been  washed  out,  and  1,740  cubic  yards  of  clay  deposited  on  the  mats 
completing  the  repairs  to  the  backing. 

Appleton  Fourth  Lock. — On  the  30th  of  July,  the  steamer  K.  M.  Hutchinson,  on  her 
up  trip,  ran  into  the  upper  gates,  forcing  them  open  and  damaging  the  right  gate 
beyond  repair.  The  left  lower  gate  was  forced  out  of  place  by  the  rush  of  water 
through  the  lock,  and  carried  downstream  about  200  feet.  Material  was  collected 
and  the  woTk  of  repairs  commenced  on  the  day  of  the  accident.  A  cofferdam,  130 
feet  in  length  and  8  feet  in  height,  was  built,  and  the  water  shut  out  of  the  canal. 
A  large  amount  of  stone  that  h  act  been  washed  into  the  lock  aud  lodged  against  the 
lower  miter  sill  was  removed  by  a  hand  dredge.  The  left  lower  gate  was  recovered, 
repaired,  and  rehung.  The  ironwork  of  the  left  upper  gate  was  repaired,  two  new 
arms  put  in,  and  the  gate  hung  in  place.  A  new  solidtimber  gate  was  built,  and 
hung  in  place  of  the  old  right  upper  gate.  Three  diamond  blocks  and  one  cap- 
stan platform  were  made  and  placed,  completing  repairs  of  the  lock.  On  the  16th 
of  August,  Dredge  No.  3  made  a  sufficient  opening  through  the  cofferdam  to  admit 
the  passage  of  boats,  and  navigation  was  resumed  on  that  date.  The  cofferdam  was 
entirely  removed  on  the  19th  of  August. 

After  the  close  of  navigation,  November  20, 1890,  the  three  old  gatesj  temporarily, 
repaired  at  the  time  of  the  accident,  were  taken  out,  valves,  valve  rods,  suspension 
straps,  and  other  ironwork  removed  and  placed  on  new  gates  and  the  gates  hung 
in  place  of  the  old  ones.  The  capstan  platforms  were  repaired  and  two  new  gate 
spars  made. 

There  were  purchased  and  expended  19,030  feet  B.  M.  pine  and  3,081  feet  B.  M.  oak 
lumber,  500  pounds  nails  and  spikes,  656  pounds  drift  bolts,  398  pounds  wrought 
iron,  316  pounds  bar  iron,  549  pounds  screw  bolts  and  washers,  2,356  pounds  T-irons 
and  straps,  7,550  pounds  cast-iron  gate  weights,  227  pounds  iron  castings,  12  cords 
of  wood,  and  4  tons  of  bituminous  coal. 

Crib  pier  between  the  lo-wer  end  of  the  left  wing  wall  of  the  Appleton  Third  Lock  and 
the  upper  end  of  the  center  pier  of  the  drawbridge  of  the  Milwaukee,  Lake  Shore  and  West- 
ern Railway. — Eighty  linear  feet  of  cribs  6,  to  8  feet  in  height  and  8  feet  in  width, 
were  built,  sunk  in  place,  and  filled  with  stone.  Coping  timbers,  8  by  10  inches,  for 
the  entire  length  of  pier,  112  feet,  were  framed  and  bolted  in  place,  completing  the 
work.  Of  the  stone  used  10  cords  were  brought  from  Appleton  Lower  Dam  and  the 
remainder  from  Menasha. 

There  were  purchased  and  expended  384  pounds  drift  bolts. 

Appleton  Third  Lock. — No  repairs  were  needed.  ,     • 

Waste  weir  above  Appleton  Third  Lock. — The  rotten  planks  on  the  sides  of  walls 
were  removed  and  replaced  by  new  ones,  and  the  sink  noles  in  the  bank  at  both  sides 
of  the  weir  were  filled  with  20  cubic  yards  of  gravel,  completing  the  repairs. 

There  were  purchased  and  expended  665  feet  B.  M.  of  tongued  and  grooved  pine 
plank. 

Appleton  Second  Lock. — No  repairs  were  needed. 

Appleton  First  Lock  (old). — The  decayed  timbers  and  planks  were  removed  from  a 
section,  12  by  70  feet,  of  the  left  wall  and  replaced  by  new  timbers ;  97  cubic  yards 
of  the  dry  masonry  of  the  same  Avail  were  taken  down  and  rebuilt,  19  cubic  yards  of 
which  were  laid  in  cement,  so  as  to  make  a  water-tight  connection  with  the  new 
head«wall.  The  valves,  valve  rods,  etc.,  were  removea  from  the  lower  gates,  com- 
pleting the  repairs. 

There  were  purchased  and  expended  220  pounds  spikes  and  nails,  3,600  feet  B.  M. 
pine  plank,  and  17  cubic  yards  of  sand. 

Appleton  First  Lock  (new). — The  upper  left  capstan  platform,  which  had  become 
badly  decayed,  was  replaced  by  a  new  one. 

Appleton  Upper  Dam  (sluice  gates). — The  old  Howe  trusses  supporting  the  beam  to 
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which  the  gates  were  hung  were  removed  and  replaced  by  Dew  trussed  beams  of  oak 
16  inches  square.  All  of  the  gates  (live  in  number)  were  provided  with  new  arms, 
braces,  trunnions,  and  saddles;  the  decayed  timbers  of  the  winch  track  were  re- 
placed with  new  timbers,  and  slight  repairs  made  to  the  foot  walk  over  the  sluices. 

There  were  purchased  and  expended  8,592  feet  B.  M.  pine,  4,693  feet  B.  M.  oak 
lumber,  and  8,589  pounds  iron  castings,  straps,  rods,  etc. 

Menasha  Lock  and  Dam. — No  repairs  were  required. 

Eureka  Lock. — All  of  the  lock  wall  coping  was  removed,  the  walls  leveled  up,  and 
the  coping  relaid ;  the  walls  at  the  head  of  the  lock,  for  a  distance  of  8  feet  from  the 
upper  end  of  the  gate  recess,  were  raised  16  inches ;  the  joints  of  2,500  superficial 
feet  of  the  lock  walls  were  raked  out  and  repointed  with  Portland  cement,  and  the 
low  places  in  the  backing  of  the  lock  filled  with  105  cubic  yards  of  gravel.  Ten 
guard  piles  were  driven  at  the  head  and  4  at  the  foot  of  the  lock;  the  piles  at  the 
head  of  the  lock  were  provided  with  12  by  12  inches  oak  fenders  and  chock*,  which 
were  fitted  and  bolted  to  the  piles  with  l£-inch  screw  bolts.  Slight  repairs  were 
made  to  the  gates,  2  new  gate  spars  made,  1  capstan  platform  repaired,  and  3  new 
snubbing  posts  set.  During  the  past  winter  4  new  solid  gates  have  been  built  ready 
to  hang  in  place. 

There  were  purchased  and  expended  14  oak  piles,  5,800  feet  B.  M.  oak  timber, 
10,505  feet  B.  M.  pine  timber,  4  barrels  Portland  cement,  40  barrels  Milwaukee  ce- 
ment, 6  lock  valves,  8  spar  rollers,  5,078  pounds  iron  castings,  6,385  pounds  wrought 
iron  bolts,  straps,  and  rods,  and  7  tons  bituminous  coal. 

Eureka  lock  house. — The  outside  of  house  was  painted  one  coat,  and  a  new  galva- 
nized iron  chimney  top  put  on  one  of  the  chimneys. 

There  were  purchased  and  expended  S  gallons  mixed  paint,  If  gallons  boiled  lin- 
seed oil,  and  21  pounds  galvanized  iron. 

Eureka  Dam. — A  leak  near  the  left  end  of  the  dam  was  stopped  with  12  brush  mats, 
40  cubic  yards  of  gravel,  and  160  cubic  yards  of  clay. 

Berlin  Lock  and  Dam. — Ten  guard  piles  were  driven  at  the  head  and  four  at  the  foot 
of  the  lock ;  the  piles  at  the  head  of  the  lock  were  provided  with  oak  fenders  and 
chocks  of  12  by  12  inches  oak  timbers  which  were  fitted  and  bolted  to  the  piles  with 
l£-inch  screw  bolts.    Nothing  done  to  the  dam. 

There  were  purchased  and  expended,  14  oak  piles  and  1,320  feet  B.  M.  of  oak  timber. 

White  River  Lock  and  Dam. — Ten  guard  piles  were  driven  at  the  head  and  four  at  the 
•foot  of  the  lock;  the  piles  at  the  head  of  the  lock  were  provided  with  oak  fenders 
and  chocks  of  12  by  12  inch  oak  timbers  which  were  fitted  and  bolted  to  the  piles 
with  1^-inch  screw  bolts.    Nothing  done  to  the  dam. 

There  were  purchased  and  expended  14  oak  piles  and  1,320  feet  B.  M.  of  oak  tim- 
ber. 

Princeton  lA>ck  and  Dam. — Ten  guard  piles  were  driven  at  the  head  and  four  at  the 
foot  of  the  lock ;  the  piles  at  the  head  of  the  lock  were  provided  with  oak  fenders  and 
chocks  of  12  by  12  inch  oak  timbers  which  were  fitted  and  bolted  to  the  piles  with 
1^-inch  screw  bolts.  Nothing  done  to  the  dam.  There  were  purchased  and  expended 
14  oak  piles  and  1,320  feet  B.  M.  oak  timber. 

Grand  River  Lock  and  Dam. — No  repairs  were  needed. 

Montello  Lock  and  Dam. — Nothing  done  to  the  lock.  A  leak  in  the  dam  was  stopped 
by  25  brush  mats  and  25  cubic  yards  of  gravel. 

Governor  Bend  Lock  and  Dam.— No  repairs  were  required. 

Fort  Winnebago  Lock. — Four  guard  piles  were  driven  at  the  foot  of  the  lock. 

There  were  purchased  and  expended  4  oak  piles. 

Canal  at  Portage. — Nothing  done  to  the  canal  during  the  year. 

Guard-lock  at  Portage. — No  repairs  needed  during  the  year. 

Portage  Levee. — Slight  repairs  were  made  to  the  embankment  at  two  or  three  places 
within  three-fourths  of  a  mile  of  the  lock. 

There  were  purchased  and  expended  2,445  feet  B.  M.  pine  lumber. 

Lock-tenders'  offices. — Buildings  10  by  12  feet,  to  answer  the  purpose  of  tool  houses 
and  offices  for  lock  tenders,  were  built  at  Appleton  first,  Little  Chute  Combined,  Rapid 
Croche,  and  Little  Kaukauna  Locks. 

There  were  purchased  and  expended,  6,349  feet  B.  M.  pine  lumber,  4  doors,  4  win- 
dows, and  270  pounds  naih]. 

REPAIRS  OF  BOATS  AND  DRKDGRS. 

2T\nehj-foot  drill  scow. — The  calking  of  the  deck  was  finished  and  the  grousers  shipped, 
completing  the  repairs.  The  scow  was  towed  to  Appleton  bv  the  steamer  Dekorra  on 
July  5,  1890. 

There  were  purchased  and  expended  3  bales  of  oakum,  36  pounds  spun  cotton,  2 
gallons  boiled  linseed  oil,  and  35  pounds  screw  bolts  and  washers. 

Forty-eight-foot  scow. — The  calking  of  the  deck  was  finished,  four  chocks  made  and 
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bolted  in  place,  and  one  coat  of  paint  put  on  the  sides  and  ends.  The  repairs  worn 
completed  and  the  scow  launched  on  the  11th  of  July. 

There  were  purchased  and  expended  3,386  feet  B.  M.  pine  lumber,  294  pounds 
wrought  iron,  109  pounds  screw  bolts  and  washers,  216  pounds  spikes  and  nails,  2 
bales  oakum,  1  barrel  pitch,  20  pounds  black  paint,  3  gallons  boiled  linseed  oil,  and 
30  pounds  talloV. 

Dredge  No.  7. — The  cabin,  A-frame,  and  top  sides  of  hull  weTe  painted  one  coat. 

There  were  purchased  and  expended  50.8  gallons  boiled  linseed  oil,  100  pounds 
white  lead,  and  5  pounds  lampblack. 

Dredge  No.  2. — October  16,  1890,  the  dredge  having  completed  the  work  of  dredg- 
ing the  river  outlet  of  the  Combined  Lock,  was  towed  to  Appleton  by  the  steam 
launch ;  the  outfit  was  removed  and  stored  in  the  warehouse,  and  on  the  19th  of  the 
month  the  dredge  was  towed  to  Oshkosh  by  the  tugs  Bosoobel  and  Dekorra  for  repairs. 
During  the  winter  of  1890-'91  a  new  hull,  30  by  80  by  7  feet,  was  built,  the  cabin  re- 
paired and  enlarged ;  a  new  crane,  dipper  handle,  spuds,  and  turntable  made ;  new 
machinery  for  hoisting  the  spuds  by  steam  was  put  in,  and  all  of  the  old  machinery 
put  in  good  repair ;  a  new  tin  roof  was  put  on  the  cabin,  and  the  cabin,  hull,  and 
crane  painted  one  coat.  The  repairs  were  completed  April  12, 1891,  and  the  dredge 
towed  to  Kaukauna. 

There  were  purchased  and  expended  29,155  feet  B.  M.  pine  and  40,361  feet  B.  M. 
oak  lumber,  60  tamarack  knees,  10,203  pounds  wrought  iron  for  drift  and  screw 
bolts,  rods,  straps,  shafting,  etc.;  4,469  pounds  screw  bolt*  and  washers,  125  pounds 
Norway  iron,  9  pounds  Russia  iron,  30  pounds  galvanized  iron,  4,432  pounds  iron 
castings,  217  pounds  steel,  11  pounds  nuts,  130  pounds  aluminum  bronze  castings, 
4  pounds  sheet  brass,  28  pounds  sheet  copper,  11  pounds  zinc,  95  pounds  Babbitt 
metal,  27  pounds  lead  pipe,  2,727  pounds  spikes  and  nails,  9  gross  screws,  180  feet 
iron  pipe  and  fittings,  15tffa  squares  tin  roofing,  32  pounds  assorted  packing,  352 

Sounds  rope,  21  bales  oakum,  1  barrel  pitch,  1  barrel  mortar,  5  barrels  salt,  8,700 
eck  plugs,  200  bricks,  5  gallons  kerosene  oil,  51  gallons  boiled  linseed  oil,  104 
pounds  brown  paint,  95i  pounds  black  paint,  500  pounds  white  lead,  120  pounds 
tallow,  1  ton  blacksmith  coal,  5,240  pounds  bituminous  coal,  and  one  wrougnt-iron 
crane  mast  and  connections. 

Dredge  No.  4. — The  machinery  was  removed  from  the  old  hull  at  Berlin  and  taken 
to  Oshkosh  in  October,  1890.  A  new  hull,  32  by  90  by  7  feet,  has  been  built  and 
launched.  The  cabin  has  been  nearly  finished ;  new  crane  and  turntable  have  been 
made  and  put  in  place,  and  the  dipper  handle  and  spuds  nearly  completed.  The 
old  machinery  and  boiler  have  been  put  in  good  repair  and  set  up  in  the  new  boat ; 
new  machinery  for  hoisting  the  spuds  by  steam  has  been  made  and  set  in  place. 
The  hull  and  outside  of  cabin  have  been  painted  one  coat.  The  following  new 
machinery,  necessary  to  change  the  dredge  from  a  clam-shell  to  a  scoop-dipper  one, 
has  been  purchased  and  put  in  place,  viz :  1  hammered  iron  crane  mast,  1  wrought- 
iron  turntable,  1  swinging  shaft  and  connections,  1  pair  7  by  12  inches  swinging 
engines,  1 47-cubic  feet  scoop  dipper,  steel  racks  for  dipper  handle,  endless  chain  for 
turntable,  1  dipper-handle  pinion,  and  all  the  necessary  bolts,  sheaves,  etc*,  for  the 
crane. 

There  were  also  purchased  and  received  43,090  feet  B.  M.  pine,  45,222  feet  B.  M.  oak, 
and  39  feet  B.  M.  maple  lumber,  24  tamarack  knees,  6,586  pounds  irou  castings, 
10,020  pounds  wrought  iron  for  rods,  straps,  drift  and  screw  bolts,  5,477  pounds 
screw  bolts,  149  pounds  drift  bolts,  473  pounds  steel,  900  pounds  cold  rolled  shaft- 
ing, 154  pounds  sheet  iron,  79  pounds  washers,  8  pounds  Norway  iron,  2,025  pounds 
spikes  and  nails,  140  pounds  aluminum  bronze  castings,  13  pounds  assorted  packing, 
1  blacksmith  forge,  21  bales  oakum,  2  barrels  pitch,  121  pounds  tallow,  500  pounas 
white  lead,  91£  pounds  Victoria  black,  25  pounas  ship  black  paint,  50  pounds  brown 
paint,  51  gallons  boiled  liuseeed  oil,  3  gallons  black  oil,  1  ton  blacksmith  coal,  and 
14  tons  bituminous  coal. 

DREDGING  LOWER  FOX  RIVER. 

Dredging  the  channel  between  De  Pere  and  Green  Bay  having  been  suspended 
September  16,  1890,  Dredge *No.  2  was  towed  to  De  Pere.  Two  new  spuds  were  made, 
and  on  the  20th  of  the  month  the  dredge  and  scows  were  towed  to  the  river  outlet 
of  Kaukauna  fifth  lock,  where  3,280  ciibic  yards  of  material  were  taken  out  of  the 
channel,  placed  in  dump  scows,  towed  to  deep  water  in  the  river  and  dumped.  On 
the  30th  of  the  month  the  dredge  went  to  Kaukauna  first  level  and  worked  there  3 
days  at  removing  stone  and  other  obstructions  from  the  canal  and  was  then  towed 
to  the  river  outlet  of  the  Combined  Lock  at  Little  Chute,  where  she  worked  until 
the  16th  of  October,  removing  large  stone  and  cleaning  coamings  in  the  channel. 
The  largest  of  the  stones  were  banked  at  the  side  of  the  river  and  490  cubic  yards  of 
small  stone  and  gravel  removed  from  the* coamings  were  scowed  to  deep  water  and 
deposited. 
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Dredge  No.  3  completed  the  second  cut  between  the  head  of  the  canal  and  the  lock 
at  Menasha,  removing  3,610  cnbic  yards  of  hard-pan  and  gravel,  all  of  which  were 
pnt  in  dump  scows,  towed  to  the  left  side  of  the  rock-cut,  and  dumped.  July  25, 
1890,  the  dredge  and  scows  were  towed  to  Grignon  Rapids,  above  the  upper  dam  at 
Apple  ton.  Loose  rock  and  other  obstructions  were  removed  from  the  channel  just 
above  the  Milwaukee  and  Northern  Railway  Bridge,  and  on  the  28th  of  July  the 
dredge  went  to  the  Menasha  River  and  worked  until  August  1,  taking  out  265  cubic 
yards  of  gravel  and  stone.  She  waa  then  towed  to  Applctou  to  assist  in  building  a 
cofferdam  across  the  canal  above  the  fourth  lock.  The  cofferdam  was  completed  on 
the  7th  of  August,  and  from  that  time  until  the  16th  of  the  month  the  dredge  was 
employed  in  dredging  the  channel  below  Appleton  third  lock,  removing  therefrom  a 
part  of  an  old  cofferdam  and  1,305  cubic  yards  of  stone  and  mud.  The  repairs  of 
the  fourth  lock  having  been  completed  and  the  cofferdam  removed,  the  dredge  re- 
turned to  Menasha  River  on  the  20th  of  August  and  worked  until  the  end  of  the 
month,  taking  out  1,600  cubic  yards  of  stone  and  gravel,  completing  the  work  of 
cleaning  the  channel.  The  dredge  and  scows  were  towed  to  Neenah  River  August 
31.  On  November  4  the  plant  was  towed  to  the  river  outlet  of  Appleton  fourth  lock. 
The  dredge  removed  1,450  cubic  yards  of  stone  and  gravel,  which  were  put  in  dump 
scows,  towed  to  deep  water  in  the  river,  and  dumped.  The  work  of  cleaning  the 
channel  was  completed  and  dredging  suspended  for  the  season  ou  November  13, 1890, 
and  the  dredge  towed  to  Appleton  hrst  lock,  to  assist  in  building  cofferdams  above 
and  below  the  lock 

There  were  purchased  and  expended — 

For  dredge  No.  2}  34  cords  of  wood,  6  gallons  lard  oil,  2  gallons  kerosene  oil$  and 
2,411  feet  B.  M.  oak  lumber. 

For  dredge  No.  S,  66±  cords  of  wood,  32  pounds  of  steel,  35  pounds  Norway  iron,  300 
pounds  wrought  iron,  266  pounds  iron  castings,  13  pounds  hexagon  nuts,  5  pounds 
nails,  10  gallons  kerosene  oil,  and  310  pounds  blacksmith  coal. 

For  steam  launch  General  Meade,  6  gallons  lard  oil,  3  gallons  kerosene  oil,  and  3 
tons  of  anthracite  coal. 

For  steam  tug  Vekorra,  4  screen  doors,  443  pounds  steel,  6  pounds  wrought  iron,  8 
pounds  spikes,  14^  pounds  assorted  packing,  and  41  tons  bituminous  coal. 

DREDGING  UPPER  FOX  RIVER. 

Dredge  No.  5  continued  the  work  of  making  a  4-foot  channel  between  Fort  Win- 
nebago and  Governor  Bend  Locks.  From  a  point  about  half  a  mile  below  the  first- 
mentioned  lock,  a  cut  14,471  feet  in  length,  60  feet  in  width,  and  an  average  depth 
of  2  feet  was  made,  65,358  cubic  yards  of  sand  were  removed  and  banked  at  the  side 
of  the  river.  On  the  3d  of  December,  1890,  the  dredging  of  the  channel  having  been 
completed  to  within  1  mile  of  Governor  Bend  Lock,  the  dredge  moved  down  to  a 
bar  just  below  the  lock  and  took  out  500  cubic  yards  of  sand,  which  work  having 
been  finished  on  the  5th  of  December  dredging  for  the  season  was  suspended  and  the 
dredge  laid  up  at  Governor  Bend  Lock. 

May  5, 1891,  the  repairs  of  the  dredge  having  been  completed,  dredging  was  re- 
sumed at  the  bar  below  Governor  Bend  lock,  where  a  cut  150  feex  in  length,  45  feet 
in  width,  and  1.5  feet  in  depth  was  made,  from  which  375  cubic  yards  or  sand  were 
removed  and  banked  at  the  side  of  the  river.  The  dredge  then  dropped  down  to  a 
bar  900  feet  below  the  lock  and  made  one  cut  through  the  bar,  removing  and  bank- 
ing 488  cubic  yards  of  material;  from  the  next  bar,  a  distance  of  600  feet  farther 
downstream,  314  cubic  yards  of  sand  were  dredged  and  banked.  The  dredge  was 
then  towed  by  steamer  Boscobel  to  a  bar  500  feet  Delow  Montello  Lock,  where  a  cut 
275  feet  in  length,  45  feet  in  width,  and  2  feet  in  depth  was  made;  916  cubic  yards 
of  sand  were  taken  out  and  banked  at  the  side  of  the  river.  On  the  10th  of  May 
the  steamer  Boacobcl  towed  the  dredge  to  a  point  one-fourth  of  a  mile  below  Grand 
River  Lock,  and  on  the  following  day  the  work  of  dredging  a  6-foot  channel  through 
the  bar  at  that  place  was  commenced.  A  cut  1,042  feet  in  length,  60  feet  in  width, 
and  an  average  depth  of  about  4  feet,  was  made,  from  which  8,219  cubic  yards  of 
sand  were  removed  and  banked  at  the  side  of  the  river.  The  dredge  then  dropped 
down  to  Wilsons  Bar  and  took  out  and  banked  781  cubic  yards  of  material.) 

Dredge  No.  7  completed  the  dredging  of  a  channel  between  Berlin  Lock  and  Ber- 
lin early  in  July,  and  was  employed  the  remainder  of  the  season  in  the  removal  of 
bars  between  Berlin  and  Omro.  From  the  channel  between  Berlin  Lock  and  Berlin 
1,357  cubic  yards  of  sand  and  gravel  were  removed,  of  which  748  cubic  yards  were 
rehandled,  and  from  the  bare  between  Berlin  ana  Omro  there  were  removed  and 
banked  58,839  cubic  yards  of  clay  and  sand.  In  order  to  place  the  dredged  material 
at  a  safe  distance  from  the  channel  22.905  cubic  yards  were  rehandled.  The  total 
length  of  cut  made  was  20,092  feet.  Dredging  was  suspended  November  13  and  the 
dredge  towed  to  Eureka  Lock  and  laid  up  Tor  the  season.  The  dredge  was  put  in 
commission  May  6, 1891,  and  employed  until  the  11th  of  the  month  in  cleaning  the 
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canal  above  Eureka  Lock.    Two  thousand  five  hundred  and  thirty  yards  of  sand 
and  mud  were  taken  out  and  placed  on  the  canal  banks. 

There  were  purchased  and  expended  as  follows : 

For  Dredge  No.  5,  48  feet  B.,  M.,  maple  lumber,  32  pounds  steel,  38  pounds  iron,  25 
pounds  assorted  packing,  122£  feet  iron  pipe  and  fittings,  327  pounds  rope,  1B1  pounds 
cotton  waste,  74  gallons  kerosene  oil,  5  gallons  boiled  linseed  oil,  26  gallons  Eldorado 
castor  oil,  8  gallons  lard  oil,  5  gallons  cylinder  oil,  51  gallons  black  oil,  10 pounds  red 
paint,  2  clam  poles,  1  grind  stone,  1  barrel  salt,  1  barrel  lime,  100  pounds  black- 
smith coal,  and  170  cords  of  wood. 

Far  Dredge  No.  7, 62  feet,  B.  M.,  maple  and  40  feet,  B.  M.,pine  lumber,  419  pounds  steel, 
364  pounds  iron,  6  pounds  screw  bolts,  16  pounds  nuts,  2,096  pounds  iron  castings, 

251  pounds  brass  r--A~~~    "- J-  *— *  ^ *-—•_-  -.««•-         *  _.    , 

ing,  16  feet  iron  ] 

tor  oil,  12  boxes  j  r       ^       r,       , . 

For  Steamer  Boscobel,  92  pounds  steel,  10  pounds  Babbitt  metal,  4  pounds  lead  pipe, 
25  pounds  assorted  packing,  22  feet  iron  pipe  and  fittings,  41  pounds  rope,  2  pounds 
putty,  5  lights  glass,  55  pounds  cotton  waste,  28  gallons  kerosene  oil,  2  gallons  cyl- 
inder oil,  25  gallons  Eldorado  castor  oil,  9  gallons  lard  oil,  1  globe  valve,  18  cords  of 
wood,  and  76$  tons  of  bituminous  coal. 

Very  respectfully,  your  obedient  servant, 

Samuel  Whitney, 

Assistant  Engineer. 

Maj.  Chas.  E.  L.  B.  Davis,  v 

Corps  of  Engineers,  U.  S.  A* 
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OPERATING AND  CARE  OF  CANALS  AND  OTHER  WORKS  OP  NAVIGATION  APPLIED  TO 
FOX  RIVER,  WISCONSIN;   SECTION  4  OF  RIVER  AND  HARBOR  ACT  OF  JULY  5,  1884. 

Detailed  statement  of  expenditures  for  fiscal  year  ending  June  SO,  1891,  with  itemised  state- 
ment of  expenses  attached,  as  required  by  the  above  act  of  July  5, 1884. 


Character  of  work,  etc. 

Item  of  expense. 

Amount. 

Total. 

Repairs  of  De  Pexe  Lock 

$402. 10 
2*59. 68 

Do 

$091.78 

Repairs  of  De  Pore  Dam 

01.00 

Labor 

61.  GO 

Repairs  of  Little  Kaukauna  Lock 

9.25 

Material* 

9.25 

Repairs  of  Little  Kaukauna  Dam  . ." 

Do 

370. 29 
589.85 

82. 29 

Labor '. 

Repairs  of  Kaukauna  "Warehouse 

Materials 

900.14 

Materials 

82.29 

Repairs  of  Rapid  Croche  Lock 

1)0 

969.91 
2, 474. 12 

Labor  and  transportation  . . . 
Labor 

3,444.03 

Repairs  of  Rapid  Croche  Dam 

737.87 

Materials 

737. 87 

Repairs  of  Kaukauna  Fourth  Lock  

262.00 
1,001.30 

Do 

Labor 

1, 263. 30 

Repairs  of  Kaukauna  Third  Lock 

93.23 

Material* 

93.23 

Repairs  of  Kaukauna  Third  Level 

73.08 
492. 47 

Do 

Labor 

Material* 

Labor 

Labor 

Labor 

Labor 

565.55 

Repairs  of  Kaukauna  Second  Lock 

52.76 
797.30 

Do 

850.06 

Repnirs  of  Kaukauna  First  Lock 

61.58 

01.58 

Repairs  of  Kaukauna  Dam 

512. 73 

512. 78 

Repairs  of  Kaukauna  Canal  banks 

531.47 

Labor 

531.47 

Repairs  of  Little  Chute  Combined  Lock* 

105. 75 

Labor 

105. 75 

Ropuirs  of  Little  Chute  Second  Lock 

67.67 

Labor 

67.67 

Repairs  of  Little  Chute  First  Look 

42.74 

42.74 
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Character  of  work,  etc. 


Item  of  expense. 


Amount 


Total. 


Bcpairs  of  Cedars  Lock  ..< 

Repairs  of  Cedars  Bam 

Repairs  of  Appleton  Fourth  Lock. 
Do 


Repairs  of  Appleton  Third  Lock  . 
Do 


Repairs  of  Appleton  Second  Lock. 


Repairs  of  Appleton  First  Lock. 


Repairs  of  Waste  Weir,  Appleton  Third  Lock. 

Repairs  of  Appleton  Upper  Dam. ...  * 

Do 


Labor. 
Labor. 


17.21 


671.73 


Materials 

Labor  and  transportation. . 


Materials . 
Labor 


962.67  j 
1,428.69  I 


19.36  . 
133.77  I 


Materials . 


Materials . 
Labor 


L80 


97.59  i 
313.27 


Labor.. 


20.00  . 


Repairs  of  Menasha  Lock  . 

Repairs  of  Enreka  Lock  . . 
Do 


Repairs  of  Eureka  Dam  . 
Do 


Materials . 
Labor 


805.26 
454,71 


Labor.. 


1.00 


Materials . 
Labor 


1, 363. 82 
1,096.05 


Repairs  of  Eureka  Lock  House. 
Repairs  of  Berlin  Lock  House. . 
Repairs  of  Montello  Dam 


Repairs  of  Portage  Levee  . 
Do 


Materials 

Labor  and  transportation . 

Labor 


134.49 
805.55 


20.00 


Materials . 
Labor 


1.75 


78.66 


Materials. 
Labor 


22.00  ! 
14.75  I 


General  repairs  of  lockB  and  dams. 
Do 


Materials . 
Labor 


1,660.46  , 
J.119.06 


Dredging  bars,  Lower  Fox  . 
Do -.. 


Dredging  bars,  Upper  Fox  . 


Repairs  of  boats  and  dredges. 

Do 

Do 

Do *. 

Do 

Do 


Maintenance  of  navigation . 

Do 

Do 

Do 


Care  of  works  and  property  . 
Do 


Do 

Do 

Contingencies  . 


Do. 
Do. 
Do. 
Do. 
Do. 


Fuel,  supplies,  etc. 
Labor 


309.87 
2,  530. 26 


Fnel,  supplies,  etc 2, 575. 31 

Labor ■  5,307.01 


Rent  of  boat-yard  at  Oshkosh,       75. 00 

Repairs  of  scow 125.62 

Repairs  of  barge 19.66 

Repairs  of  Dredge  No.  2 . . . .  10, 862. 68 
Repairs  of  Dredge  No.  4 ... .  13, 691. 47 
Repairs  of  Dredge  No.  7 ... .       212. 85 


Locktenders'  services  . . . . 
Gaugekeepers'  services . . . 
Labor  and  transportation . 
Rope  for4ock  lines 


Watchmen,  labor  and  trans- 
portation. 

Traveling  expenses  of  as- 
sistant engineers,  over- 
seers, etc. 

Rent  of  storehouse,  Apple- 
ton. 

Telephone  service 


Salaries  of  assistant  engi- 
neers, clerks,  etc , 

Rent  of  office  at  Appleton  . . 
Kent  of  office  at  Oshkosh. . . 
Rent  of  office  at  Milwaukee 

Stationery 

Mileage  of  officers 


6, 891. 32 
140.00 
19R  12 
46.26 


1, 217. 13 
171.27 

135.00 
15.35 


2, 839, 99 

75.00 
66.00 
70.00 
59.34 
40.40 


Total. 


$7.21 
671.73 

2,39136 

153.13 
1.80 

410.86 
20.00 

1,259.97 
LOO 

2,459.87 

940.04 

20.00 

1.75 

78,66 

36.75 

2,779.52 

2,840.13 

7,882.38 


24,987.28 


7,275,70 


1,538,75 


3, 150. 73 
68,969.00 
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Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  indefinite,  act  of  July  5,  1884,  applied  to  Fox  Biver, 
Wisconsin. 


Date. 

No.  of 
voucher. 

1890. 

July  26 

1 

26 

2 

26 

3 

26 

4 

26 

5 

26 

6 

26 

7 

26 

8 

31 

9 

31 

10 

81 

11 

31 

12 

81 

18 

31 

14 

31 

15 

31 

16 

81 

17 

31 

18 

31 

19 

31 

20 

81 

21 

31 

22 

81 

23 

31 

24 

s 

25 

26 

81 

.   27 

31 

28 

31 

29 

31 

30 

31 

31 

31 

32 

31 

33 

31 

34 

31 

35 

31 

36 

31 

37 

31 

38 

31 

39 

31 

40 

31 

41 

31 

42 

31 

43 

31 

44 

31 

45 

31 

46 

31 

47 

Aug.  4 

1 

4 

2 

4 

3 

5 

4 

7 

5 

7 

6 

11 

7 

11 

8 

12 

9 

15 

10 

20 

11 

22 

12 

22 

13 

28 

14 

31 

15 

31 

16 

31 

17 

31 

18 

31 

19 

31 

20 

81 

21 

31 

22 

31 

23 

31 

24 

31 

25 

31 

2G 

31 

27 

31 

28 

31 

29 

31 

30 

31 

31 

n 

32 

To  whom  paid. 


Oil 

Services  

Lumber 

Oakum,  etc 

Iron,  etc 

Screwbolts,  etc 

Hire  of  jackscrews  . 

Paint,  etc 

Services  . ..'. 

do 


F.C.Hanford 

John  James 

Conlee  Lumber  Company 

Chas.  T.Stroud 

K.  M.  Hutchinson 

Jas.  Gillingham  &  Son  ... 

A.  F.  Mueller 

L.E.Chapelle 

Paul  E.  Thomas 

C.  A.  Fuller 

Andrew  O'Connell 

JohnM.  Paige 

John  A.  Banker 

Alexander  Sims 

James  Clear 

John  Baeten 

Jerry  Parkinson 

Gottlieb  Jahnke 

John  Lewis 

George  G  ifford I do 

Richard  E. Rice |....do 

Gabriel  Wick |....do 

Samuel  Whitney ' do 

Thomas  Meyers do 

Des  Forces  Sc  Company '  Stationery 

Charles  W.Day Lumber  .. 

Lather  Lindauer .• ]  Coal,  etc  . . 

Jno.  Jansen !  Lumber 

Butler  Brothers 

Gerry  Lumber  Company  . 

Alfred  Galpins1  Sons 

J.  F.  Joslyn 

J.J.  Marshall 

J.C.Koelsch 

Robinson  &  Riley 

D.  T.  H.  MacKinnon 

James  Gillingham  &  Son  . 


For  what  paid. 


Amount. 


.do. 
do. 
do. 
do. 
.do. 
.do. 
.do. 
.do. 
.do. 


A.  Sanford  Logging  Tool  Company. 
"  """  "  "      riorJ 


McKenzie  &  Crawrord 

H.  S.Sacket 

Niels  Johnson 

Charles  S.  Morris 

Priest  &  Garrow 

Warner  Hardware  Company 

C.  A.  Fuller 

Joys,  Norris  &Co 

Milwaukee  Sewer  Pipe  Company. 

Samuel  Whitney 

Charles  M.  Cole 

Hired  men 

RamBey  &  Jones 

Atlas  Iron  and  Brass  Works 

Patrick  Coylc 

Frank  Lappens 

Maj.  Charles  E.  L.  B.  Davis 

George  Furance 

Ike  Johnson 

Hired  men 

C.  A.  Fuller 

Orville  Beach 

Frederick  Sehnider 

A.  Ross  Houston 

C.  A.  Fuller do  . 

Andrew  O'Connell do  . 

John  M.  Paige do  . 

John  A.  Banker do  . 

Alexander  Sims do  . 

James  Clear do  . 

John  Baeten do  . 

Jerry  Parkinson do  . 

Gottlieb  Jahnke do  . 

John  Lew  in do  . 

George  Gifford do  . 

Richard  E.  Rice do  . 

Hired  men ' do 

Gabriel  WjYk ' do 

ChurlcH  M.  ( 'oh Traveling  expeiiAca 

C.  A.  Fuller ....do...?.... 

Schlafer,  Barrett  &  Teach I  Wheelbarrows,  etc. 


Tin  roofing,  etc 

Lumber 

Nails,  etc 

Labor 

Oil,  etc 

Packing,  ete 

Coal..;. 

Steel,  etc 

Lumber 

Pike  poles 

Coal 

Packing,  etc 

Babbet  metal,  etc 

Coal,  etc 

Wood 

Oil,  etc 

Traveling  expenses . 

Rope,  etc 

Cement 

Traveling  expenses . 

...do , 

Services,  July,  1890. 

Lumber 

Piston  rings 

Servicer 

do 

Mileage 

Servie*  a 

...do 

...do 

Traveling  expenses. 

Ron*  of  land 

Services 

do 


634.66 

26.00 

58.32 

33.02 

15.60 

10.93 

7.75 

20.00 

50.00 

200,00 

10.00 

35.00 

30.00 

30.00 

35.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

155.00 

31.00 

16.20 

35.02 

11.00 

16.33 

82.29 

12.28 

15.94 

1.00 

2.60 

4.77 

9.04 

13.00 

1.68 

10. 80 

106. 2f 

14.47 

26.62 

91.75 

333.50 

2.87 

10.42 

55.15 

24.06 

9.17 

4.60 

3,094.95 

108.25 

4.50 

3.90 

4.50 

16.00 

9.18 

15.00 

773.58 

9.85 

25.00 

7.81 

200.00 

200.00 

10.00 

35.00 

30.00 

30.00 

35.00 

30.00 

30.00 

30.00 

30.00 

30. 00 

30.00 

50.99 

30. 00 

20. 01 
6.47 

54.18, 
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Bate. 

No.  of 
voucher. 

1800, 

Aug.  31 

33 

31 

34 

31 

:i5 

31 

36 

31 

37 

31 

38 

31 

39 

31 

40 

31 

41 

31 

42 

81 

43 

31 

44 

31 

45 

31 

40 

31 

47 

31 

48 

31 

49 

31 

50 

Sept  3 

1 

3 

2 

3 

3 

4 

4 

4 

ft 

9 

6 

9 

7 

10 

8 

13 

9 

27 

10 

27 

11  i 

27 

12  ; 

27 

13' 

27 

14 

27 

15 

27 

10  1 

30 

17  I 

30 

18 

30 

19 

30 

20  » 

30 

21 

30 

22 

30 

23 

30 

24 

30 

25 

30 

26 

30 

27 

30 

28 

30 

20 

30 

30 

30 

31 

30 

32 

30 

33 

30 

34 

30 

35 

30 

36 

30 

37 

80 

38 

80 

39 

30 

40 

30 

41 

30 

42 

30 

43 

Oct  2 

1 

2 

2 

2 

3 

2 

4 

6 

5 

6 

6 

8 

7 

9 

8 

9 

0 

13 

10 

13 

11 

28 

12 

81 

13 

81 

14 

81 

15 

31 

16 

81 

17 

31 

18 

81 

19 

81 

90 

To  whom  paid. 


For  what  paid. 


Amount. 


Gerry  Lumber  Company 

Ramsay  &  Jones 

Appleton  Machine  Company 

J.  C.  Koelsch 

D.  T.  H.  MacKinnon 

Wm.  Schubert 

Wm.  Kracger  &  Co 

Conlee  Lumber  Company 

McKenzie  &  Crawford 

Chas.  S.  Morris 

Niels  Johnson , 

Priest  &  Garrow 

J.  E.  Wells  &,  Co 

J.H.Daly 

H.  S.  Sacket 

Des  Forges  &  Co 

Drake  Brothers 

Milwaukee  Sewer  Pipe  Company 

Samuel  Whitney * . 

Thomas  Myers 

Samuel  Whitney 

James  Roche 

Hired  men 

G.W.Jonkins 

Weber  Bros 

Harry  Stroebc 

Vulcan  Iron  Works 

Henry  Thomas 

Charles  Young 

G.Ehrlich 

D.  W.  Orton 

H.  B.  Livermore 

Theodore  Glocckler 

Patrick  Lchane 

C.A.  Fuller 

Andrew  O'Conmll 

John  M.  Paitfe 

John  A.  Banker 

Alexander  Sims 

James  Clear 

John  Beaten 

Jerry  Parkinson  

Gottlieb  Jahuke : 

John  Lewis 

George  Gifford 

Richard  E.  Rice 

Gabriol  Wick 

Charles  W.  Day 

John  Schlosser 

Alfred  Galpin's  Sons 

Schlafer,  Barrett  &  Tesch 

B.T.Gilmore 

A.L.Smith 

Appleton  Machine  Company 

Doman  &  Manuel ." 

McKenzie  <fc  Crawford 

H.S.S:icket 

Niels  Johnson 

Priest  &  Garrow 

J.E.  Wells  ic  Co 

Drake  Brothers 

C.  A.  Fuller 

Milwaukee  Cement  Company 

H.  Collette * 

Charles  M.  Cole 

Hired  men 

Roy  Sims 

James  Jones 

John  McCormick 

Matthew  Sinnott 

Theodoras  Wissink 

Henry  Weyenb«ifc 

Hired  men 

James  Mc  Daniel 

M.  F.  Barteau 

H.  A.  Foster 

Gerry  Lumber  Company 

Ramsay  &  Jones 

Appleton  Machine  Company 

Howard  &  Jennings 

Doman  &  Manuel 


Lumber 

do 

Iron  castings,  etc 

Screen  doors,  etc 

Steel,  etc 

Hauling  stone 

Iron 

Lumber 

Wood,  etc 

Coal 

Iron  castings,  etc 

Wood 

Cotton  waste,  etc 

Pipe  and  fittings 

Steel,  etc 

Stat  ionery 

Oil,  etc 

Cement 

Services  

do 

Traveling  expenses 

Hickory  poles 

ServiceSj-August,  1890 

Services  

Sheets,  etc , 

Services  

Dipper  teeth,  etc 

Depositing  dredged  material. 

do 

...do 

...do 

...do 

....do 

.--.do 

I  Services 


do. 

do. 

...do 

...do 

...do 

...do 

...do 

...do 

...do 1 

...do 

...do 

...do 

Lumber 

Damper,  etc 

Stoves,  etc 

J5oat  spikes,  etc 

Office  rent 

Hire  of  house 

Lock  valves 

Brass  castings,  etc 

Coal,  etc 

Oil,  etc 

S  t  eel,  etc •. 

Wood 

Ko:ip,  et v 

Oil 

Traveling  expenses 

Cement 

Towing? 

Traveling  expenses , 

Services,  September,  1890 

Services 

...do 

...do 

Depositing  dredged  material. , 

Services 

...do 

...do 

Wood 

Hay 

Oil 

Lumber 

...do- 

Iron  caslin*:*.  etc 

Globe  valves,  c  t<  • 

Brass  castings,  etc 


$80.08 

60.84 

277.48 

16.60 

6.35 

139.66 

1.75 

15.48 

299.02 

96.75 

109.85 

274.77 

15.92 

3.69 

25.36 

22.10 

13.25 

20.70 

55.00 

31.00 

14.61 

16.00 

3,137.38 

5.00 

12.84 

7.50 

118.00 

5.46 

8.30 

8.45 

9.11 

9.72 

13.33 

58.72 

200.00 

10.00 

35.00 

30.00 

30.00 

35.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

288.00 

2.70 

12.35 

18.75 

25.00 

45.00 

138.00 

28.98 

70.71 

8.17 

40.05 

213.87 

4.40 

6.63 

11.76 

30. 12 

32.00 

3.36 

2,942.55 

21.00 

18.00 

18.00 

86.70 

8.12 

16.50 

342.24 

2.35 

7.42 

9.00 

165. 80 

337.04 

734.77 

1.78 

».  77 
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Bate. 

No.  of 
voucher. 

1890. 

Oct  31 

21 

31 

22 

31 

23 

31 

24 

31 

25 

31 

-  26 

31 

27 

31 

28 

31 

29 

31 

30 

31 

31 

31 

32 

31 

33 

31 

34 

31 

35 

31 

36 

31 

37 

31 

38 

31 

39 

31 

40 

31 

41 

Nov.  4 

42 

4 

43 

6 

44 

8 

45 

8 

46 

12 

47 

15 

48 

15 

49 

15 

50 

15 

51 

18 

52 

19 

53 

21 

54 

29 

55 

29 

56 

29 

57 

29 

58 

29 

59 

29 

60 

29 

61 

29 

62 

29 

63 

29 

64 

29 

65 

29 

06 

29 

67 

29 

68 

29 

69 

29 

70 

29 

71 

30 

72 

30 

73 

30 

74 

30 

75 

30 

76 

30 

77 

30 

78 

30 

79 

30 

80 

30 

81 

30 

82 

30 

83 

30 

84 

30 

85 

Dec*  2 

86 

4 

87 

8 

88 

8 

89 

13 

90 

18 

91 

19 

92 

22 

93 

24 

94 

29 

95 

29 

96 

29 

97 

29 

98 

29 

99 

To  whom  paid. 


Lumber 

Steel,  etc 

Oil,  etc 

lloiHi,  etc 

Coal 

Wood 

Depositing  dredged  material 

Wood,  etc 

Services  

...do 

...do 

...do 1 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Travoltas  expenses 

Services  October,  1890 

Cement 

Services 

...do 

Valve,  etc 


J00 


Conleo  Lumber  Company 

J.  A.  Barnes 

Niels  Johnson 

H.S.Saokot \ 

Charles  S.  Morris 

Priest  &  Garrow 

Oliver  Deuipaey 

McKouzio  «fc  Craw  lord 

C.  A.  Fuller 

Andrew  O' Council  

John  M.  Paige 

John  A.  Banker 

Alexander  Sims 

John  Baeton 

George  Gifford 

Gabriel  Wick 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  K.  Rice 

James  Clear 

Samuel  Whitney 

.Hired  men : 

George  S.  Bartlett 

James  Mackin , 

John  Thalhofer 

Chicago,    Milwaukee,  and    St.  Paul 
Railway  Company. 

J.  L.  Evans 

Orville  Beach 

Ryan  Brothers 

Priest  &  Garrow 

Hatch  &  Keith 

Hired  men 

....do 

Eugene  Smith  &  Co 

William  Moulemans 

Ramsay  &  Jones 

Schlafer.  Barrett  &  Teach 

John  Scnlosser 

Appleton  Machine  Company 

Doman  &  Manuel '. 

K.  M.  Hutchinsou 

Conlee  Lumber  Company 

McKenzie  &  Crawford  .* 

H.  S.  Sacket 

Niels  Johnson 

John  W.  Slater 

Charles  S.  Morris 

Priest  &  Garrow 

J.H.Daly 

John  J.  Johnson 

C.  A.  Fuller 

Andrew  O'Connell 

George  T.  Allanson 

John  M.  Paige 

John  Baeten 

George  Giflord 

Gabriel  Wick 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Rice 

James  Clear 

John  A.  Banker j do 

Alexander  Sims ' do 

E.  O.  Hotmian .'.  j  Traveling  expenses 

Hired  men Services,  November,  1800 

John  McCormack |  Services 

August  Thielo I do 

Hired  men j do 

C.  A.  Fuller do 

A.  Ross  Houston Traveling  expenses 

Excelsior  Iron  Works Iron  mast,  etc 

E.  D.  Haven  Paper 

Rather  &  Schaeuble Iron,  etc 

Ruel  Bros Wood 

Schlafer,  Barrett  &  Teseh Belttag 

Gerry  Lumber  Co Lumber 

F.  H.  Blood |  Coal,  etc 

B.  T.  Gilmore .„, |  Rent  of 


For  what  paid. 


Services  

Rent  of  land 

Hauling  out  dredge. 

Oak  piles,  etc 

Timber 

Services  

...do 

Coal 

Elm  logs 

Lumber 

Spikes,  etc 

Coal  stove,  etc 

Iron  rods,  etc , 

Iron,  etc , 

Cast  steel,  etc 

Lumber 

Coal 

Oil,  etc 

Steel  cas Lings,  etc  ... 

Oil,  etc 

Coal 

Wood 

Iron,  pipe,  etc 

"Wood , 

Services  

....do 

....do* 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Amount. 


$250. 34 

312. 52 

21. 28 

22.25 

118.50 

224.75 

18.21 

154.10 

200.00 

10.00 

35.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

35.00 

13.75 

3, 124.  26 

43.68 

24.75 

6.66 

9.53 

60.00 
25.00 
200. 00 
1, 165. 03 
343. 91 
144.48 
414. 40 

6.50 
27.00 

3.06 

10.44 

43.55 

526. 72 

4.64 

8.53 
10.00 
41.66 

8.10 
30.54 
47.67 
51.75 
66.70 
22.36 
40.60 
200.00 
10.00 
30.00 
80.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
30.00 
25.00 
25.00 

2.92 
2,093.30 

3.00 
10.50 
88.50 
106.66 
11.40 
3,240.00 

1.88 
17.07 
25.00 

4.80 
14.30 
17.00 
25.09 
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Date. 

No.  of 
voucher. 

To  whom  paid. 

For  what  paid. 

Amount 

1890. 
Dec.  29 

101 
102 
103 
104 
106 
106 
107 
108 
109- 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

1 
2 
3 

4 
5 
6 

A.  L.  Smith 

$45.09 
72.89 

29 

Appleton  Machine  Co 

A .  Sanford  Logging  Tool  Co 

Iron,  etc 

29 

Peavy  handles,  etc 

6.50 

29 

K.  M.  Hutchinson 

J.  E.  Wells  &  Co 

John  Cnshing 

E.B.Maltbey 

Pes  Forges  &  Co 

Wisconsin  Telephone  Co 

Samuel  Whitney 

George  T.  A  Hanson 

John  M.  Paige 

John  A.  Banker 

Alexander  Sims 

John  Baeten 

George  Gilford 

Stove  pipe,  eto 

10.25 

29 

Oil,  eto 

6.37 

29 
29 

Depositing  dredged  material 

Wood 

59.10 
87.00 

30 

Stationery 

21.05 

31 

Rent  of  telephone,  etc 

15.35 

31 

Services  

73.33 

31 

do 

30.00 

31 

....do 

30.00 

51 

....do 

35.00 

31 

...do 

35.00 

31 

....do :::::.:::: 

•    25  00 

81 

....do 

25.00 

31 

Gabriel  Wick 

....do 

25  00 

31 

Gottlieb  Jahnke 

....do 

25  00 

31 

Jerry  Parkinson 

....do 

25  00 

31 

John  Lewis '. 

....do 

25.00 
25  00 

31 

Richard  E.  Rice 

...do 

31 

James  Clear 

....do 

30.00 

1891. 
Jan.     2 

Elwin  Banter 

9  87 

2 

Samuel  Whitney 

do 

20.14 

1,773.50 

11.66 

9.62 

38.25 

13.50 

24.40 

375  23 

5 

Hired  men 

Services,  December,  1890 

Services 

....do 

5 

.Tohp  Jam"*  ,  - , ,     -  - , . , 

6 

William  Fergusson 

6 

William  Egan 

....do 

16 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Hired  men 

...do  ........ 

22 

Maj.  Charles  E.  L.  B.  Davis. 

Mileage 

28 

Hired  men 

31 

Samuel  Whitney 

do « 

200  00 

31 

George  T.  A  Hanson 

....do : :::   :: 

30  00 

31 

John  M.  Paige 

...do  

30  00 

31 

John  A.  Banker 

....do 

35  00 

31 

Alexander  Sims 

do 

35  00 

31 

John  Baeten 

....do .. 

25  00 

31 

George  Gilford 

....do . 

25  00 

31 

Gabriel  W  ick 

....do 

25  00 

31 

Gottlieb  Jahnke 

....do . 

25  00 

31 

Jerry  Parkinson 

....do .. 

25  00 

31 

John  Lewis 

do 

25  00 

31 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
86 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

Richard  E.  Rice 

....do .   . 

25  00 

31 

James  Clear 

....do .      . 

30  00 

31 

Hans  Jacobson 

318  00 

31 

Rucl  J5ros 

Wood 

25.00 

31 

S.S.  Clark 

Clay 

27  20 

31 

Alfred  Galpin's  Sons 

Boat  spikes 

25.00 

31 

Appleton  Machine  Co 

49  47 

31 

Ramsay  &  Jones 

292  00 

31 

The  Cook  &  Brown  Lime  Co 

K.  M.  Hutchinson 

Coal 

6.00 

31 

Iron, etc .... 

36.39 

31 

S.  M.  Hav  <fe  Bros 

do .. 

268  09 

31 

Hugh  ifcGowan " 

Labor 

5.25 

31 

Glonwood  Manufacturing  Co 

Lumber 

1, 194. 74 
26.60 

Fob.     2 

Western  Lime  and  Cement  Co 

William  Wick 

Cement 

2 

52  50 

3 

Elwin  Bauter 

3*17 

4 

Hired  men 

1  821  76 

4 

Osgood  Dredge  Co 

159!  93 

5 

Melklejohn  <fc  Hattcn 

1,861.58 
25.00 

9 

Orville  Beach 

Rent  of  land 

16 

Swain  &  Tate 

12  50 

20 

Theodore  Dashner » . . . 

Charles  H.  Welch 

Services 

3.75 

26 

17.65 

26 

Hired  men 

211.22 

28 

Samuel  Whitney 

do 

200.00 

28 

George  T.  Allansoi) 

. . .  .do 

30.00 

28 

John  M.  Paige 

....do 

30.00 

28 

John  A.  Banker 

...do ..: 

35.00 

28 

A  lexander  Sims 

do 

35.00 

28 

Jolin  Baeten 

....do 

25  00 

28 

Georgo  Giffoi'd 

...  do . 

25  00 

28 

Gabriel  Wick 

do 

25.00 

28 

Gottlieb  Jahnke 

do .. 

25.00 

28 

Jerry  Parkinson 

;;.  do ::.:...::::;::::: 

25. 00 

28 

John  Lewis .- 

,...do 

25.00 

28 

Richard  E.  Rice 

do 

25.00 

23 

James  Clear 

....do 

30. 0Q 
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Bate. 


No.  of 
Toucher. 


To  whom  paid. 


For  what  paid. 


Amount. 


189L 
Feb.  28 
28 


28 

28 

Mar.    2 

2 

3 

3 

3 

4 

5 

10 

10 

11 

16 

17 

30 

30 

30 

30 

30 

30 

30 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

April  1 

1 
3 
8 
4 
6 
11 
11 
11 
17 
20 


20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
30 
30 
30 
30 
30 
30 
80 
30 
30 
30 
30 
30 

:so 

30 
Hay     2 


58 
60 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
70 
71 
72 
73 
74 
76 
76 
77 
78 
70 
80 
81 
82 
88 
84 
86 
86 
87 
88 
80 
00 
01 
02 
03 
04 
06 
06 
07 
08 
1 
2 
8 
4 
6 
6 
7 
8 
8 
10 
11 
12 
13 
14 
16 
16 
17 
18 
10 
20 
21 


Cornelius  Huisenfeidt 

Charles  Caveat 

Appleton  Machine  Co 

Gerry  Lumber  Co 

Schlafer,  Barrett  &  Teach 

Ramsay  &  Jones 

X.  M.  Hutchinson 

The  Morgan  Co 

George  F.  Stroud  estate  —  « — 
Gillingham  &  Son 

A.  H.  Gardner  Co 

Drake  Brothers 

Glenwood  Manufacturing  Co 

Charles  M.  Cole 

Western  Lime  it  Cement  Co 

Hired  men 

El  win  Banter 

Martin  Olesen 

Charles  A.  Thompson 

Glenwood  Manufacturing  Co  . . . 

Frank  L.  Blood 

Hired  men 

John  Janaen 

Butler  Bros 

B.  T.  Gflmore 

A.  L.  Smith 

Gillingham  &  Son 

X.  M.  Hutchinson 

The  Morgan  Co 

George  T.  Allanson 

John  M.  Paige 

John  A.  Banker 

Alexander  Sims 

John  Baeten 

George  Gilford 

Gabriel  Wick 

Gottlieb  Jahnke 

Jerry  Parkinson ' do 

John  Lewis I do 

Bichard  E.  Rice !....do 

James  Clear j do 

Sylvanus  Palmer ' do 

Samuel  Whitney }. . .  .do 

Western  Lime  mid  Cement  Co. . 

George  F.  Stroud  estate 

Charles  M.Cole #. 

Hired  men '. 

John  Kilawee 

Joseph  Bleier 

Martin  Olesen 


Driving  piles 

Sand 

Iron  bolts,  etc 

Lumber 

Iron,  etc 

Lumber 

Iron,  etc 

Driving  plank 

Oakum 

Iron  truss  rods,  etc 

Powder,  etc 

White  lead,  etc 

Lumber 

Traveling  expenses.'. . . . 

Cement 

Services,  February.  1801 . 

Traveling  expense* 

Services 

...do 

Lumber 

Services 

...do 

Lumber 

Safety  fuse,  etc 

Rent  of  office 

Hire  of  house 

Screw  bolts,  etc 

Iron,  etc 

Lumber,  etc 

Services  

...do 


Hired  men. 

Burdiok,  Armitnge  &  Allen  . . . 

RuelBros 

L.  Lindauer 

Appleton  Machine  Co 

Bedford  Bros.  &-  Co 

A.  F.  Mueller 

The  Cook  and  Brown  Lime  Co. 

Conlee  Lumber  Co 

McKenzie  &  Crawford 

Battle  Bros 

George  F.  Strmid  estate 

X.  M.  Hutchinson 

Gillingham  &  Sou 

J.  A.  Barnes 

George  Service 

PaulE.  Thoma* 

Samuel  Whitney 

James  Clear 

John  Lewis 

John  M.  Page 

John  A.  Banker 

George  Gifford 

Gottlieb  Jahnke 

Alexander  Sims 

George  T.  AHhiinou 

Jerry  Parkinson 

Gabriel  Wick 

Job  a  liaetcu 

Richard  E.  Rice 

Hired  men 


Cement 

Oakum,  etc 

Traveling  expensed  . . . 
Services,  March,  1801 . 

Services  

...do 

do 


.do. 


Rules  for  navigation . 

Wood 

Cement,  etc 

Iron  rods,  etc 

Surfacing  lumber 

Hire  of  jaekscrews. . . 

Coal,  etc 

Lumber 

Coal,  etc 

Iron,  etc 

Oakum,  etc 

Iron,  etc 

Screw  bolt s,  etc 

Iron  castings,  etc 

Services  . . .' 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

,...do 

...do 

...do  

...do 

...do 

Services,  April,  1891. 


$87.75 

20.48 

60.73 

186. 70 

255.28 

592.54 

7.88 

14.00 

61.50 

'338.22 

65.79 

145.46 

961.68 

7.36 

120.00 

2,757.27 

2.62 

34.25 

18.81 

755.63 

21.33 

123.75 

3.44 

9.53 

25.00 

46.00 

10.26 

22.36 

221.45 

30.00 

30.00 

35.00 

35.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

60.00 

200.00 

118.75 

38.40 

14.26 

2,720.09 

30.00 

37.50 

30.75 

102.00 

4.50 

12.50 

73.76 

17.56 

2.00 

7.50 

8.85 

25.06 

30.81 

34.68 

60.15 

126.18 

223.23 

802.00 

37.75 

65.00 

200.00 

30.00 

25.00 

30.00 

31.66 

25.00 

25.00 

29.66 

30.00 

25. 00 

25. 00 

25.00 

25.00 

2,433.47 


ENG91- 


-1G3 


Digitized  by  LjOOQiC 


2594      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


Itemized  statement  of  expenses,  etc*  —Continued. 


Pate. 

No.  of 
voucher. 

1891. 

Hay  4 

41 

7 

42 

11 

43 

11 

44 

11 

45 

11 

46 

31 

47 

81 

48 

81 

40 

81 

50 

81 

51 

81 

62 

81 

53 

81 

54 

81 

55 

81 

56 

31 

57 

81 

58 

31 

59 

31 

60 

31 

61 

31 

62 

31 

63 

81 

64 

31 

66 

81 

66 

31 

07 

31 

68 

81 

69 

31 

70 

81 

71 

31 

72 

81 

73 

81 

74 

81 

75 

81 

76 

81 

77 

31 

78 

81 

79 

81 

80 

31 

81 

31 

82 

31 

83 

31 

84 

June  3 

85 

5 

86 

8 

87 

30 

88  ' 

80 

89! 

80 

90 ; 

80 

91  i 

30 

92  | 

30 

93  1 

80 

94  | 

80 

95  1 

80 

96  ! 

80 

97 ; 

80 

98 ; 

80 

99  1 

80 

100  j 

30 

101 

30 

102 

30 

103  ; 

30 

104  ! 

30 

105  : 

30 

106  , 

30 

107  ' 

80 

108  ; 

30 

109  1 

30 

110  j 

30 

111  1 

30 

112  i 

30 

118  1 

30 

H4  : 

30 

115  i 

30 

116  i 

30 

117  • 

30 

118  ' 

30 

110  ; 

30 

120  ! 

30 

121 

To  whom  paid. 


For  whftt  paid. 


Amount 


Charles  M.  Cole ,  Traveling  expense*. 

Hired  men |  Services,  April,  1891. 

OrvilleBeach 

W.  H.  Crawford 

Doman  &  Manuel 

Excelsior  Iron  Works 

Thoe.  Jackson 

H.Collette ; j  Lumber 

Jno.Jansen j do 

Gerry  Lumber  Company • ! do 

Appfeton  Machine  Company j  Iron  castings,  eto . . 

M.  v .  Morehouse Boiler  covering 

A.  Sanford  Manufacturing  Company .  |  Steel 

August  Sohroeder ;  Hire  of  jaoksorews 


Kent  of  land 

Pipe  and  fittings,  etc I 

Castings,  eto 

Mast,  etc i 

Screw  bolts,  etc | 


Harnish  &  Westphal 

Conlee  Lumber  Company 

D.  P.  Sanford 

Geo.  F.  Stroud  estate 

GiUingham  &  Son 

K  M.  Hutchinson 

The  Morgan  Company 

W.J.  McLaughlin 

N  ilea  Johnson 

C.  A.  Peck 

Chas.  S.  Morris 

Priest  &  Garrow 

Prentice  &  Mohr 

Joys  Bros.  &  Co 

O.L.  Packard  Machinery  Company  . 


Salt. 

Lumber 

Oil 

Oakum,  eto 

Screw  bolts,  eto  . 
Tin  roofing,  etc. . 

Lumber 

Iron,  etc 

Packing,  eto 

Steel,  eto 

Coal 

Wood 

Lumber 

Cotton  waste  — 
Tool  steel 


A.  Roes  Houston |  Services 

Sam  uel  Whi  tney , — do 

John  M .  Paige t do 

Gabriel  Wick j....do 

Alexander  Sims 

George  T.  Allan  son 

John  Baeten 

James  Clear 

Jerry  Parkinson 

John  A.  Banker 

John  Lewis 

George  Giftbrd 

Gottlieb  Jahnke 

Richard  E.  Rice 

C.  L.  Neumann 

Samuel  Whitney 

Hired  men 

John  J.  Johnson 

Conlee  Lumber  Company 
The  Morgan  Company . . . 

Doman  &  Manuel 

Ossian  Cook 

Battis  Brothers 

Gillingham  &,  Son 

George  F.  Stroud  estate 


A.  Sanford  Logging  Tool  Company  . . 
The  Cook  and  Brown  Lime  Company. 

K.  M.  Hutchinson * 

J.  A.  Barnes 

Charles  S.  Morris 

C.  A.  Peck 

H.  Stedmnn f 

Stephen  Vedder '  I)i« 

Cramer.  A  i  kens  &  Cramer ,  Of 


James  Clear Services  . 


do 

do- 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Traveling  expenses 

Services,  May,  1891 

Depositing  dredged  material. 

Lumber 

Doors,  eto 

Iron  castings,  eto 

Rent  of  office 

Boiler  flues,  eto 

Screw  bolts,  etc 

Oil,  etc 

Lumber 

Fire  brick,  oto 

Tin  roofing,  eto 

Iron  castings,  etc 

Coal 

Lumber,  eto 

Lumber 

positing  dredged  material. 

ec  rent 


.do. 
.do. 
do. 
.do. 
.do. 
.do. 
.do. 
.do. 


John  M.  Paige. 

John  I,ewis 

Jerry  Parkinson 

G  eerge  ( \  ifl'ord 

Alexander  Sims 

John  Baeten 

George  T.  A  Hanson. 
John  A. Banker  .... 

Gabriel  Wick ; do 

Richard  K.  Rice : do 

Gottlieb  Jahnke \ do 

Joys  Bros.  <fc  Co i  Rope 

Saimiel  Whitney 1  Services 

C.  L.  Neumann ; do 

Hired  men i  Services,  June,  1891. 

Hifllis  Stedtimn Moving  stone 

Samuel  Whitney !  Traveling  expenses. 


Total. 


$12.34 
41.23 
25.00 
76.95 

240.86 
1,732.20 

an 

12.90 
4.89 
14,40 

126.19 

48.06 

4.00 

5.25 

6.75 

15.78 

19.42 

56.88 

8L76 

221.49 

877.79 

2.27 

7.80 

82.77 

5L35 

124.70 
22.00 
10.54 
25.90 

200.00 

200.00 
80.00 
25.00 
25.00 
30.00 
25.00 
30.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
10.00 
9.90 
2,024.51 
2.00 
22.33 
32.78 
44.99 
66.00 

214.78 

62.01 

14.40 

2.00 

4.70 

308.47 

821.68 
66.75 
25.12 
16.47 
28.76 
70.00 
30.00 
30.00 
25.00 
25.00 
25.00 
25.00 
25.00 
30.00 
25.00 
25.00 
25.00 
25.00 
31.68 

200.00 

10.00 

2,234.39 

51.00 

10,61 


L  989. 00 
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APPENDIX  M  M. 


IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS,  ILLINOIS;  OF 
CALUMET  RIVER,  ILLINOIS  AND  INDIANA;  AND  OF  ILLINOIS  RIVER, 
ILLINOIS;  ILLINOIS  AND  MISSISSIPPI  CANAL. 


REPORT  OF  CAPTAIN  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Chicago  Harbor,  Illinois. 

2.  Calumet  Harbor,  Illinois. 

3.  Calumet  River,  Illinois  and  Indiana. 

4.  Hlinois  River,  Illinois. 


5.  Operating    and    care  of  La    Grange 

Lock,  on  Illinois  River,  Illinois. 

6.  Illinois  and  Mississippi  Canal. 


EXAMINATION  AND  SURVEY. 

Hlinois  River,  Illinois,  from  La  Salle  to  the  Mississippi  River,  as  recommended  by 
Capt.  W.  L.  Marshall;  Corps  of  Engineers,  in  his  report  dated  March  10,  1890, 
with  a  view  to  ascertaining  what  lands  would  be  subject  to  overilow  by  the 
construction  of  a  navigable  waterway  between  Lake  Michigan  and  the  Missis- 
sippi River. 

HARBOR  LINES. 

8.  Establishment  of  harbor  lines  in  Chicago  Harbor,  Illinois. 


United  States  Engineer  Office, 

Chicago,  111,  July  10, 1891. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  the  works  in  my  charge  for  the  fiscal  year  ending  June  30,  1891, 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  8.  A. 
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M  M  i. 

BlPROVlTMENT  OF  CHICAGO  HARBOR,  ILLINOIS. 

The  present  project  was  adopted  in  1870  and  modified  in  1878,  and 
contemplates — 

(a)  The  formation  of  an  outer  harbor  or  basin  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  the  river, 
for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago,  and  to  give 
relief  to  the  overcrowded  river. 

(b)  The  construction  of  an  exterior  breakwater  of  crib  work  filled  with 
stone  outside  the  outer  harbor  and  north  of  the  entrance  to  Chicago 
River,  in  deep  water,  to  shelter  the  entrance  to  Chicago  River  (which 
constitutes  the  harbor  of  Chicago),  and  to  the  outer  harbor  from  north- 
erly storms,  and  to  form  a  sheltered  area  or  harbor  of  refuge  at  the 
southern  end  of  Lake  Michigan. 

In  addition  to  this  project  the  entrance  to  Chicago  River,  which  is 
protected  by  piers  built  by  the  United  States,  is  to  be  maintained,  both 
piers  and  channel. 

CONDITION  OF  THE  WORK  JUNE  30,  1891. 

Outer  basin. — This  basin,  lying  south  and  east  of  the  present  mouth 
of  Chicago  River,  covers  about  455  acres  in  area.  A  dock  and  wharf 
line  was  established  by  Special  Order,  Corps  of  Engineers,  No.  108, 
August  3, 1871,  at  about  1,300  feet  east  of  the  shore  line  and  parallel  to 
and  about  2,000  feet  west  of  the  breakwater  that  limits  the  basin  to  the 
eastward.  This  dock  line  extended  from  the  mouth  of  Chicago  River, 
south  pier,  to  a  point  opposite  Van  Buren  street.  On  September  15, 
1890,  a  Board  of  Engineers  was  constituted  by  Special  Order,  No.  61, 
Headquarters  Corps  of  Engineers,  Washington,  D.  C,  September  11, 
1890,  to  consider  the  question  of  harbor  lines  under  the  river  and  harbor 
act  of  August  11,  1888,  and  in  accordance  with  the  recommendations 
of  this  Board,  approved  by  the  Secretary  of  Way  September  22,  1890,* 
the  existing  harbor  line  was  extended  throughout  the  harbor  southward 
to  its  southern  limit. 

Between  the  dock  line  and  breakwater  an  area  of  270  acres  is  included, 
which  the  original  project  contemplated  dredging  to  16  feet  in  depth 
where  deficient.  The  area  between  dock  line  and  shore  is  reserved  for 
slips  and  docks.  Two  hundred  and  sixty-seven  thousand  cubic  yards  of 
material  are  yet  to  be  dredged  from  the  outer  basin  beyond  the  dock  line, 
but  as  the  area  already  dredged  is  sufficient  for  present  needs,  and  the 
materia]  is  necessary  for  the  construction  of  any  docks  and  wharves  in  this 
basin,  no  further  dredging  is  desirable  until  such  use  becomes  apparent. 

The  piers  inclosing  this  basin  have  been  completed  for  years,  and 
now  the  only  expenditures  required  are  for  maintenance. 

The  purposes  of  this  outer  harbor  have  never  been  realized,  due  to 
the  litigation  attending  the  determination  of  the  question  of  riparian 
ownership  and  rights.  No  wharves  and  docks  have  been  constructed, 
except  by  the  Illinois  Central  Railroad,  north  of  Randolph  street,  and 
the  breakwaters  serve  only  the  purpose  of  protecting  this  corporate 
property,  and  affording  to  the  people  of  Chicago  a  protected  and  safe 
basin  for  pleasure  craft.  Since  the  construction  of  the  exterior  break- 
water it  has  no  value  as  a  harbor  of  refuge. 

This  basin  will  probably  never  subserve  its  intended  purpose,  aud<ull 


*  See  Appendix  M  M  St 
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expenditures  for  maintaining  the  breakwaters  and  piers  should  be  re- 
duced to  a  minimum  and  be  carefully  considered.  At  most,  temporary 
work  of  timber  and  rubblestone  should  be  employed  until  its  final  dis- 
position is  determined. 

During  the  past  fiscal  year  it  has  been  in  question  to  use,  by  filling 
in,  part  of  this  basin  as  a  site  for  part  of  the  World's  Columbian  Expo- 
sition, finally  for  a  park  for  the  people  of  Chicago,  forever.  This  use  as 
far  as  the  exposition  is  concerned  is  abandoned.  Its  use  otherwise  will 
probably  depend  upon  the  decision  in  the  pending  case  before  the  United 
States  Supreme  Court  upon  the  question  of  ownership  of  riparian  rights 
and  submerged  lands.  The  logic  of  the  present  tendency  of  uses  of 
Chicago  property  points  to  the  conclusion  that  this  outer  basin  will 
never  be  used  for  wharves  and  docks,  or  public  commercial  purposes. 
It -may  be  filled  as  a  park,  or  preserved  as  a  pleasure  basin;  otherwise 
it  may  fall  into  the  hands  of  a  corporation. 

The  superstructure  over  all  of  the  piers  of  the  outer  harbor  at  the  be- 
ginning of  the  fiscal  year  was  in  more  or  less  rotten  condition,  and  in 
view  of  the  preceding  facts,  although  a  permanent  superstructure  had 
been  designed  for  them,  it  was  judged  best  still  further  to  temporize. 
Consequently,  soon  after  the  passage  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  it  was  recommended  to  the  Chief  of  Engineers  that  the 
superstructure  of  this  pier,  from  the  light-house  at  the  southerly  en- 
trance around  the  return  to  the  north  entrance  to  the  basin,  as  well  as 
the  north  pier,  1,000  feet  in  length,  or  in  all,  including  the  north  pier, 
5,243  feet  in  length,  be  rebuilt  of  timber  crib  work  filled  with  stone, 
under  the  belief  that  by  the  end  of  the  life  of  this  construction  all  legal 
questions  will  have  been  disposed  of  and  the  future  use  of  this  basin 
and  public  works  connected  therewith  will  have  been  determined. 

The  project  was  approved  and  the  work  advertised,  and  proposals 
opened  December  13, 1890,  an  abstract  of  which  proposals  as  received 
is  appended. 

With  the  approval  of  the  Chief  of  Engineers,  contract  was  entered 
into  January  5, 1891,  with  the  Kimbell  &  Cobb  Stone  Company  of  Chi- 
cago, the  lowest  responsible  bidders,  for  the  rebuilding  of -5,243  feet  of 
superstructure,  with  pile  protection,  and  repairs  of  superstructure,  of 
easterly  breakwater,  outer  basin,  and  north  pier  entrance  to  Chicago 
River,  in  accordance  with  the  terms  of  their  bid. 

Work  under  the  contract  was  begun  May  9,  1891,  on  the  easterly 
breakwater,  and  very  vigorously  prosecuted  by  the  contractors,  and  by 
the  close  of  the  fiscal  year,  June  30, 1891,  they  had  placed  and  framed 
into  the  work  749,240  feet  B.  M..  of  pine  timber,  and  70,573  pounds  of 
wrought  iron  driftbolts.  In  addition  a  portion  of  the  decking  has  been 
placed  but  not  yet  measured  or  estimated.  At  the  close  of  the  year 
about  1,700  linear  feet  of  the  timber  superstructure  over  the  easterly 
breakwater  have  been  completed  except  decking  and  stone  filling. 

Exterior  breakwater. — The.  work  is  situated  one  mile  northeast  of  the 
mouth  of  Chicago  River,  the  entrance- to  which  it  covers  from  northerly 
storms.    It  is  5,413  feet  in  length,  and  is  completed. 

During  the  past  fiscal  .year  a  portion  of  this  breakwater  has  been 
decked  over  to  protect  the  stone  filling  from  washouts  by  storms,  by 
securing  in  place,  over  the  superstructure  and  stone  filling,  about 
973,572  feet  B.  M.  timber,  by  means  of  71,471  pounds  of  wrought  iron 
driftbolts,  of  which  all  of  the  timber  and  65,087  pounds  of  the  driftbolts 
was  material  on  hand  at  the  beginning  of  the  fiscal  year. 

Part  of  this  breakwater  had  previously  been  decked  over  with  three 
inch  plank,  but  the  greater  part  of  it  had  been  open  to  the  fury  of  Lake 
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Michigan  storms.  The  3-inch  decking  was  smashed  in  and  the  stone 
washed  out  by  the  waves.  Now  two-thirds  of  the  breakwater  is  cov- 
ered by  a  decking  at  least  10  inches  thick,  which  will  much  reduce  the 
annual  cost  of  maintenance  during  the  life  of  the  superstructure. 

This  breakwater  answers  the  purpose  for  which  it  has  been  constructed, 
and  its  value,  as  forming  a  safe  harbor  of  refuge  during  northerly  storms 
and  as  an  aid  to  navigation  using  the  port  of  Chicago,  is  conceded  by 
all  parties  interested  in  lake  commerce. 

ENTRANCE  TO  CHICAGO  RIVER. 

No  work  has  been  done  during  the  past  fiscal  year,  there  being 
throughout  the  year  no  difficulty  experienced  by  vessels  due  an  insuffi- 
cient depth  of  channel.  The  entrance  will  require  periodic  dredging.. 
The  last  dredging  done  was  in  October  and  November,  1888. 

Under  the  contact  hereinbefore  mentioned  with  Kimbell  and  Cobb 
Stone  Company,  Chicago,  the  rebuilding  superstructure  over  the  north 
pier  1,000  feet  in  length,  and  the  repairs  due  injury  by  collisions  with  ves- 
sels, have  been  provided  for  under  the  appropriation  contained  in  the 
river  and  harbor  act  of  September  19,  1890. 

PROPOSED  APPLICATION  OF  FUNDS  NOW  ON  HAND  AND  THOSE  ASKED 
FOR,  FOR   THE  FISCAL  YEAR  ENDING  JUNE  30,   1892. 

The  funds  now  on  hand  and  those  asked  for,  for  the  fiscal  year  end- 
ing June  30,  1892,  are  to  be  applied  to  the  completion  of  the  work  under 
the  existing  contract  for  rebuilding  superstructure  over  the  easterly 
breakwater  and  north  pier,  and  to  rebuild  superstructure  over  the  south- 
erly breakwater,  outer  basin,  and  over  a  part  of  the  south  pier,  about 
1,200  feet  in  length,  at  the  mouth  of  the  Chicago  Eiver,  just  north  of  the 
Illinois  Central  Eailroad  Pier  No.  1.  A  joint  resolution  was  passed  by 
the  last  Congress  authorizing  the  temporary  licensing  of  the  use  of  this 
pier  by  the  Secretary  of  War,  which  license  would  have  relieved  the 
United  States  from  the  maintenance  of  this  pier,  and  allowed  its  use  for 
commercial  purposes.  A  great  local  opposition  was  developed  to  such 
license  and  it  has  never  been  issued.  The  pier  is  now  in  a  condition 
that  requires  repair.  There  is  no  good  reason  why  it  should  not  be  now 
abandoned  by  the  United  States  and  allowed  to  become  a  part  of  the 
wharfage  or  dockage  of  the  Chicago  Eiver  under  control  of  the  officials 
of  the  city  of  Chicago,  even  as  the  rest  of  the  piers  which  by  natural  or 
other  causes  have  been  brought  within  the  low- water  shore  lines  of  Lake 
Michigan. 

The  laws  of  the  United  States  are  sufficient  to  guard  against  obstruc- 
tions to  navigation  by  improper  uses  of  such  inland  piers,  and  their  fur- 
ther maintenance  by  "the  United  States  is  an  unnecessary  expense. 

Money  statement. 

July  1, 1890,  balance  unexpended $17,565.17 

Credit  amount  deposited  to  appropriation  by  Quartermaster's  Department 

(fuel  account)  27. 65 

Amount  appropriated  by  act  approved  September  19,  1890 100, 000. 00 

117, 592. 82 
June  30,  1891,  amount  expended  during  fiscal  year 21, 589. 62 

July  1,  1891,  balance  unexpended 96,008.20 

July  1,  1891,  outstanding  liabilities $1, 500. 00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 76, 835. 38 

78,335.38 

July  1,  1891,  balance  available 17, 667.  &2 
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{Amount  (estimated)  required  for  completion  of  existing  project $72, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893    72, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  rebuilding  superstructure  at  Chicago  Harbor,  Illinois,  opened  at 
Chicago,  HI.,  December  IS,  1890,  at  12  m.,  by  Capt.  W.  L.  Marshall,  Corps  of  Engi- 


No. 


Pino,    per 
Mfeet,B.M. 


Name  and  resilience  of 
bidder. 


12 


Mi 


P~j 


-91 
S3 


Wrought  iron,  per  pound 


5§ 


»  o  a 


U 


S3 


§1 

*  p 
ffll 


=  - 


I! 


White-oak 
piles,  each. 


-5  e* 


2 


Totals. 


xiuiiutu  <fc  Cooper,  Manito- 
woc, W  is 

Culbert  &.  Lutz,  Michigan 
Citv,  Ind 

Charles  Burner,  Green  Bay, 
Wis 

The  Heidenreich  Co.,  Chi- 
cago, 111 

Green's  Dredging  Co.,  Chi- 
cago, 111 

Kinibell  and  Cobb  Stone  Co., 
Chicago,  111.*  

Hiero  if.  Herr  &  Co.,  Chi- 
cago, 111 

The  Fits  Simons  <fc  Connel 
Co.,  Chicago,  111 


Cent*.  Cent*, 


$29.00$20.00 

38.00|  22.70 

I 

31.00  22.00 

28. 981  22.00 
33.50   21.00 

29.001  24.00 
32.00!  19.00 


28.00 


25.00 


3 

3.35 

4 

4 

5 

4 

4 

4 


Cento. 
4 
3 
4 
4 

H 

5 
5 

7 


Cents, 
12 


14 

10 

10 

5 


$15. 00  $14. 50  $86, 252. 23 


$6.00 


5,50   13.60;  11.00105,170.83 


5.50   18.00   15.75 


5.95, 
5.75 
4.50 

5.50; 


14.00'  10.50 
12.80  11.55 
14.00!  12.00 


16.00 


6.00,  12.00 


91,084.27 
87. 345. 95 
99, 610. 57 
85,335.38 
91,337.96 
10.50'  88,250.61 


14.00 


*  The  lowest  bidders. 
The  amount  available  for  payments  under  a  contract  for  this  work  is  $105,000. 


report  of  mr.  g.  a.  m.  ijljencrantz,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  III.,  June  30,  1891. 
Captain  :  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  Chicago 
Harbor,  Ilinois,  for  the  fiscal  year  ending  June  30;  1891. 

The  work  done  during  the  year  consists  in  placing  heavy  timber  decking  over  the 
exterior  breakwater,  and  rebuilding  superstructure  over  the  northerly  portion  of  the 
easterly  breakwater  to  a  height  of  6  courses  (=  6  feet). 
Work  done  and  material  used  for  this  purpose  has-been  as  follows: 

THE  EXTERIOR  BREAKWATER. 

A  portion  of  the  exterior  breakwater  had  been  decked  over  during  the  previous 
year  with  3-inch  plank,  but  a  few  heavy  northerly  gales  proved  the  insufficiency  of 
this  covering,  as  it  was  soon  broken  to  pieces.  Another  plan  was  then  devised,  which 
served  two  very  desirable  purposes,  viz :  First,  to  secure  a  substantial  covering,  as 
protection  for  the  stone  filling  for  this  very  much  exposed  breakwater,  and  secondly, 
to  dispose  of  a  large  quantity  of  timber,  piled  on  the  easterly  breakwater  since  1883. 
which  by  the  long  exposure  had  become  unfit  for  any  other  use,  and  which  also  would 
have  formed  a  serious  obstruction  to  the  contemplated  work  of  rebuilding  the  super- 
structure over  the  last-named  breakwater.  The  work  of  putting  down  the  new 
decking  commenced  on  the  9th  of  October,  1890,  and  was  completed  on  the  13+h  of 
December  following. 
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G.  A.  M.  LlLJKNCRANTZ, 

Assistant  Engineer, 


MIL  G.A. 
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iMEKCIAL  STATISTIC8. 


JJ 


Jh 


i  is  Chicago,  111. 
jm  Chicago,  111.    Amount  of  revenue  collected  at  the 
i  he  last  fiscal  year,  $5,794,515.51. 

of  vessels  during  the  calendar  year  1890,  port  of  Chicago. 


.■ription. 


Arrived. 

Cleared. 

No. 
4,974 

4, 214 

Ton*. 
3, 280, 044 
1,064,458 

No. 
4.993 
4,291 

Ton*. 
3, 340, 795 
1, 088. 799 

9,188 

4, 344, 502 

9,284 

4,429,594 

transport  :it  ion  were  established  during  the  fiscal  year. 
\v  to  report  the  no  trial  draft  of  vessels  entering  this  harbor,  but  it 
iot  exceeding  U>  feet,  which  is  the  depth  of  water  in  the  ehannflL* 
ng  less  than  that  can  enter  the  harbor  without  diftieulty. 
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Tlio  following  materials  were  used: 

Pino  limber feet,  B.M..     69,GBtt 

Hemlock  timber  ..., do....  666,266 

Colled  timber .do....  237,610 

Total do....  973,572 

Wrought-iron  drift  bolts pounds..     71, 471 

Of  the  above  amount  of  bolts  only  6,384  pounds  had  to  be  purchased,  the  balance, 
65,087  pounds,  being  on  band,  the  same  as  the  timber. 

The  decking  thus  made  covers  the  northerly  two-thirds,  about,  of  the  width  of 
the  breakwater  throughout  its  entire  length,  except  about  450  linear  feet  of  the 
outer  or  easterly  end,  which  is  covered  to  its  full  width,  which  was  done  as  far  as 
the  available  timber  held  out.  The  dimensions  of  the  timber  used  were  10  by  12  and 
12  by  12  inches.  # 

THE  EASTERLY  BREAKWATER. 

The  easterly  breakwater  and  the  north  pier  have  for  a  number  of  years  been  in 
the  most  deplorable  condition,  as  has  been  regularly  reported*  every  year.  Their 
respective  ages  warrant  this  condition.  The  westerly  400  linear  feet  of  the  latter 
pier  was  built  in  1868,  and  is  consequently  now  23  years  old.  The  easterly  end  f600 
linear  feet)  is  15  years  old,  having  been  built  in  1876.  Though  not  by  far  as  old  as 
the  other  part,  this  end  is  also  in  a  very  bad  condition,  to  a  great  extent  aggravated 
by  damages  sustained  by  steamers  running  into  the  same  on  several  occasions,  the 
worst  of  which  happened  in  1881,  when  a  steam-barge  ran  into  the  east  end  wall, 
breaking  off  all  the  timbers  above  and  five  courses  below  the  mean  lake  level. 

The  easterly  breakwater  was  built*between  1871  and  1875?  being  thus  from  16  to 
20  years  old  in  its  different  parts.    Its  state  of  decay  proves  its  age  conclusively. 

It  was  originally  intended  to  build  permanent  concrete  superstructure  over 
these  piers  similar  to  the  95  linear  feet  of  that  class  of  work  designed  by  Maj. 
Thomas  H.  Handbury,  Corps  of  Engineers,  U.  S.  Army,  and  built,  in  1887,  about 
midway  on  the  easterly  breakwater ;  but  considering  the  uncertainty,  suggested  by 
protracted  local  controversies,  as  to  whether  the  inclosed  basin  ever  wfll  become 
utilized  to  any  extent  by  the  shipping  interests  or  not,  it  was  considered  best  to 
defer  for  the  present  the  more  expensive  concrete  work  and  substitute  the  ordinary 
kind  of  timber  superstructure,  which  will  last  at  least  12  years,  by  which  time  it  is 
reasonable  to  expect  that  the  vexatious  lake-front  controversy  will  be  finally  dis- 
posed of,  when,  if  required,  it  will  be  time*  enough  to  build  a  permanent  super- 
structure. 

The  timber  superstructure,  costing  only  about  one-third  the  price  for  the  concrete 
work,  also  makes  it  possible  to  renew,  with  available  funds  appropriated  by  act  of 
Congress  approved  September  19, 1890,  the  whole  length  of  both  the  easterly  break- 
water  and  tne  north  pier,  an  aggregate  of  5,243  linear  feet,  more  or  less. 

Bids  for  this  work  were  advertised  for  on  the  24th  of  November  and  opened  on  the 
3d  of  December,  1890. 

The  contract  was  awarded  to  The  Kimbell  &.  Cobb  Stone  Company,  of  Chicago, 
the  lowest  responsible  bidders,  and  entered  into  on  January  5, 1891. 

Work  was  commenced  on  the  9th  of  May,  1891,  on  the  easterly  breakwater. 

The  removal  of  the  old  work  was  much  harder  than  anticipated,  and  the  progress 
in  the  beginning  was  rather  slow,  and  at  the  end  of  the  month  not  quite  300  linear 
feet  of  new  work  had  been  completed,  wherefore  the  contractors  did  not  request  any 
estimate  at  the  close  of  that  month ;  but  after  each  gang  of  workmen  became  familiar 
with  tbeir  work,  and  after  the  force  had  been  considerably  increased  and  new  work- 
ing appliances  brought  into  service,  the  progress  has  been  eminently  satisfactory. 
Among  the  appliances  referred  to  might  be  mentioned  a  large  scow  and  derrick,  with 
a  45-foot  long  boom  thereon ,  for  the  handling  of  the  timber.  The  scow  will  hold  a  con- 
siderable quantity  of  framed  timber,  which,  by  means  of  the  long  boom,  is  placed, 
each  stick  in  its  proper  position,  in  the  work,  saving  much  labor  usually  done  with 
cant  hooks.  At  present  nearly  40,000  feet,  B.  M.,  on  an  average,  of  timber  is  secured 
in  place  per  day  (on  the  19th  instant  42,800  feet,  B.  M.,  were  put  down). 

On  the  24th  instant  the  contractors  were  given  an  estimate  for  work  over  1,312 
linear  feet  of  the  easterly  breakwater,  which  distance  was  completed,  with  the  ex- 
ception of  decking  and  stone  filling;  t. «.,  the  work  was  filled  to  the  required  height, 
but  with  old  stone  transferred  from  other  parts  of  the  work  (specifications  provide 
that  payments  shall  not  be  made  for  less  than  100  linear  feet  of  work  completed,  and 
for  only  even  multiples  of  100  feet).  The  portion  of  the  easterly  breakwater  lying 
south  of  the  concrete  work  is  2,112  feet  in  length,  and  the  exception  made  from  the 
said  rule  in  the  above  estimate  was  to  dispose  of  the  12  feet  in  excess  of  the  eveu 
multiple  of  100  feet— 2,100. 
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The  work  paiil  for  contained  the  following  ainomifs  of  materials,  viz,  i(>l,5r>8  feet, 
B.  M.,  of  pine  timber  and  44,818  pounds  of  wrought-iron  drift  bolts,  making  a  total 
»f  work  under  this  t'ontract  during  the  fiscal  year  of  740,240  feet,  K.  M.,  of  pine  timber 
and  70,513  pounds  of  wrought-iron  drift  bolts. 

A  portion  of  the  decking  has  been  put  down,  but  is  not  included  in  the  above 
figures,  not  being  as  yet  in  condition  to  be  accepted. 

With  the  exception  of  the  decking  the  portion  of  the  breakwater  north  of  the  con- 
crete work — not  including  the  return,  however; — is  now  very  nearly  completed.  The 
work  of  taking  up  the  old  superstructure  has  also  been  commenced  800  feet  south  of 
the  concrete  work  and  at  the  west  end  of  the  north  pier,  and  some  new  timber  has 
been  put  down  in  the  former  place. 

At  the  close  of  the  year  not  less  than  1,700  linear  feet  of  the  work  had  been  com- 
pleted, with  the  exception  of  the  decking. 

There  has  never  been  any  safe  place  in  this  harbor  for  keeping  the  United  States 
steam  tug  and  steam  launch,  and  these  boats  have  suffered  much  thereby. 

A  boat  house  has  therefore  been  built,  as  a  shelter  for  the  steam  launch,  at  the  foot 
of  Randolph  street,  the  more  needed  now,  after  the  launch  has  been  thoroughly  over- 
hauled and  put  in  good  repair. 

It  is  proposed,  during  the  ensuing  year,  to  continue  the  work  of  building  super- 
structure over  the  remaining  portion  of  the  easterly  breakwater  and  over  the  north 
pier,  and  also  to  build  the  pile  protections  at  the  east  end  of  the  north  pier,  at  the 
north  end  of  the  easterly  breakwater,  and  at  the  west  end  of  the  '•  return,"  and  to 
repair  the  damages  by  collisions  at  the  first  and  last  mentioned  of  these  places,  all 
in  accordance  with  existing  contract. 

CONDITION  OF  THE  WORKS. 

The  exterior  and  southerly  breakwaters  are  in  good  condition,  and  the  easterly 
breakwater  and  the  north  pier  will  be  likewise  as  soon  as  the  work  now  in  progress 
is  completed;  and  if  the  present  energetic  prosecution  of  the  work  is  maintained 
there  is  little  doubt  but  that  the  contract  will  be  fulfilled  within  the  specified  time. 

The  south  pier  is  in  a  dilapidated  condition,  and  should  it  have  to  be  used  by  the 
United  States  Government  to  any  considerable  extent,  which,  however,  is  not  likely 
to  be  the  case,  then  it  should  be  given  a  new  superstructure ;  otherwise  this  is  not 
of  any  material  importance. 

The  channel  at  the  entrance  to  the  river  is  in  good  condition. 

A  tracing,  showing  the*  work  done  during  the  fiscal  year,  is  respectfully  submitted 
herewith. 

I  am,  captain,  very  respectfully,  your" obedient  servant, 

G.  A.  M.  LlUENCRANTZ, 

Assistant  Engineer. 
Capt.  W.  L.  Marshall, 

Carps  of  Engineers,  V,  S.  A. 


COMMERCIAL  STATISTICS. 


The  nearest  collection  district  is  Chicago,  111. 

The  nearest  port  of  entry  is  Chicago,  111.    Amount  of  revenue  collected  at  the 
nearest  port  of  entry  during  the  last  fiscal  yeaT,  $5,794,515.51. 

Arrivals  and  clearances  of  vessels  during  the  calendar  year  1890,  port  of  Chicago. 


Description. 

Arrived. 

Cleared. 

Steam 

No. 

4,974 

4,214 

Tons. 
3, 280, 044 
1,064,458 

No. 

4,993 

4,291 

Tons. 
3, 340, 795 

Sai  1 -  - 

1, 088. 799 

Total 

9,188 

4, 344, 502 

9,284 

4,429,594 

No  new  lines  of  transportation  were  established  during  the  fiscal  year. 

It  is  impracticable  to  report  the  actual  draft  of  vessels  entering  this  harbor,  but  it 
may  be  stated  as  not  exceeding  16  feet,  which  is  the  depth  of  water  in  the  channel, 
and  vessels  drawing  less  than  that  can  enter  the  harbor  without  dimVulty. 
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Receipts  and  shipments  by  lake  during  the  calendar  year  1890. 


Receipts. 


,     ,                   Article. 

Quantity. 

Coal 

Tons. 

1, 168, 505 

2, 873, 281 

126, 145 

117, 076 

78, 810 

21,153 

10, 112 

289,772 

Miscellaneous  merchandise 

Total 4,685,757 


Shipments. 


Article. 


Flour 

Graiu 

Lard .' 

Meats 

Lead 

Seeds 

Oil  cake 

Miscellaneous  merchandise. 


Total  . 


Quantity. 

Ttm*. 

180,351 

2,038.082 

53,501 

3,336 

36,145 

77,508 

32,684 

102,000 


2,523,757 


M  M2. 

IMPROVEMENT  OF  CALUMET  HARBOR,  ILLINOIS. 

The  object  of  this  work  is  to  provide  a  deep  entrance  to  Calumet 
Biver  and  the  port  of  South  Chicago,  111. 

This  is  effected  in  the  usual  manner  by  dredging  a  channel  and  pro- 
tecting the  dredged  area  by  parallel  piers  300  feet  apart  projecting 
into  the  lake  from  the  river's  mouth. 

CONDITION  OF  THE  WORK  JUNE  30,   1891. 

Work  was  begun  on  this  harbor  in  1870, «and  at  the  beginning  of  the 
fiscal  year  2,020  linear  feet  of  the  south  pier  and  3,640  linear  feet  of  the 
north  pier  had  been  constructed,  which  completed  the  existing  project 
as  far  as  pierwork  is  concerned,  but  the  south  pier  should  be  prolonged 
800  feet  to  protect  the  channel  from  drifting  sands. 

On  account  of  the  present  urgent  necessity  for  maintaining  the  work 
already  done,  the  superstructure  of  the  piers  being  rotten  over  an  ex- 
tent of  2,000  linear  feet  and  in  bad  condition  over  800  feet  in  addition, 
the  estimate  herewith  submitted  is  entirely  for  maintenance,  and  con- 
templates no  further  extension  of  piers  at  the  present  time. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $20,000 
for  this  work,  and  in  accordance  with  the  project  for  its  expenditure, 
approved  by  the  Chief  of  Engineers,  proposals  were  sought  for  by  public 
advertisement  for  dredging  the  channel  between  the  piers,  which  had 
deteriorated  until  there  was  no  longer  a  practicable  channel  16  feet  in 
depth. 

Proposals  were  received  and  opened  November  19, 1890,  as  shown  in 
table  appended. 

With  the  approval  of  the  Chief  of  Engineers  contract  was  entered 
into  December  10, 1890,  with  W.  A.  McGillis  &  Co.,  of  South  Chicago, 
111.,  the  lowest  responsible  bidders,  at  13J  cents  per  cubic  yard. 

Work  under  this  contract  commenced  April  27,  1891,  at  the  westerly 
end  of  the  harbor,  connecting  with  the  Calumet  River  improved  chan- 
nel. 

At  the  close  of  the  fiscal  year  a  channel  250  feet  wide  to  a  depth  of 
17  feet  below  the  United  States  harbor  datum  (1  foot  above  extreme 
low  water)  and  750  feet  in  length  has  been  completed,  involving  the 
dredging  of  29,088  cubic  yards. 

The  price  secured  by  the  United  States  for  this  dredging,  being  about 
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two- thirds  the  estimated  cost,  will  allow  a  wide  channel,  16  feet  in  depth 
at  low  water  throughout  this  harbor,  to  be  secured,  connecting  with  the 
improved  river  channel,  and  leave  this  important  harbor  in  far  better 
condition  than  heretofore. 

In  addition,  too,  to  the  United  States  dredging,  the  Illinois  Steel  Com- 
pany are  continuing  the  dredging  to  the  depth  of  20  feet  below  United 
States  harbor  datum  as  far  as  to  their  slip,  for  the  accommodation  of  the 
heavy  ore-carrying  vessels  that  supply  their  extensive  works.  In  view 
of  this  work  by  this  corporation  there  will  probably  be  no  demand  for  a 
deeper  channel.  This  dredging  should  not  have  been  necessary  for 
private  parties  at  their  own  expense. 

The  importance  of  the  harbor  is  rapidly  increasing  as  a  consequence 
of  the  dredging  of  the  Calumet  Eiver  by  the  United  States  to  a  depth  of 
16  feet  and  a  width  of  200  feet  now  in  progress,  which  makes  desirable 
as  manufacturing  property  much  of  the  adjacent  land  heretofore  denied 
water  transportation  in  large  craft. 

Manufacturing  establishments  of  magnitude  are  seeking  this  region, 
and  the  wonderful  growth  of  Chicago  and  vicinity  will  amply  justify 
all  expenditures  upon  this  harbor. 

There  are  influences  at  work  that  will  either  diminish  the  uses  of 
Chicago  Eiver  and  increase  the  demands  upon  the  Calumet  harbor 
and  river,  or  else  require  the  thorough  enlargement  and  rectification 
of  the  Chicago  Eiver  to  accommodate  the  enormous  commerce  now  de- 
pendent upon  the  navigation  of  that  stream.  It  is  probable  then  that 
the  Calumet  Harbor  will  rapidly  become  one  of  the  most  important  upon 
Lake  Michigan  and  should  continue  to  receive  the  consideration  that 
its  position  demands. 

PROPOSED    APPLICATION    OF    FUNDS    ASKED    FOR,  FOR    THE    FISCAL 
YEAR  ENDING  JUNE  30,  1893. 

It  is  proposed  to  apply  these  funds  entirely  for  rebuilding  and  main- 
tenance of  the  piers  and  revetments  protecting  the  entrance  to  Calu- 
met River. 

A  report  herewith  of  Assistant  Engineer  G.  A.  M.  Liljencrantz,  gives 
in  detail  the  work  done  during  the  past  fiscal  year  and  the  present  con- 
dition of  this  work. 

Money  statement. 

July  1,  1890,  balance  unexpended $4, 182. 24 

Amount  appropriated  by  act  approved  September  19,  1890 20, 000. 00 

24,182.24 
June  30,  1891,  amount  expended  during  fiscal  year 3, 251. 70 

July  1,  1891,  balance  unexpended 20, 930. 54 

July  1,  1891,  amount  covered  by  uncompleted  contracts 9, 691. 20 


July  1,  1891,  balance  available 11,239.34 

{Amount  (estimated)  required  for  maintenance 32, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  June 30, 1893    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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No. 


Name  nml  residence  of  bidder. 


rat*  per    I    rr»^4«i 
yaM<90,000>    Total 
yards.) 


I 


1  j  W.  A.  Mcdillis  At  Co.." Smith  ( 
2 


Cent*. 


2  j  MrMahnn  A:  Montgomery.  Chicago. 
Green's  Dredging  Co.,  Chicago 


23 
25 


#12,150 
20,  TOM 
22,500 


The  amount  available  for  payments  under  a  contract  for  this  work  is  $21,000. 


report  of  mr.  g.  a.  m.  ltt-tencrantz,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  TIL,  June  $0,  1891. 

Captain  :  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  Calnmet 
Harbor,  Illinois,  during  the  fiscal  year  ending  June  30,  1891 . 

The  work  done  in  the  harbor  during  the  year  consisted  in  dredging  between  the 
piers  to  a  depth  of  17  feet  below  the  United  States  harbor  datum. 

By  an  act  of  Congress  approved  September  19, 1890,  the  sum  of  $20,000  was  appro- 
priated for  continuing  the  improvement  of  Calumet  Harbor,  Illinois. 

Both  dredging  of  the  main  channel  and  repairs,  by  wa£  of  rebuilding  the  super- 
structure over  both  the  piers,  were  very  much  needed,  but  the  funds  available  not  being 
sufficient  to  accomplish  both,  it  was  considered  of  chief  importance  to  apply  the 
appropriation  to  dredging,  on  purpose  to  secure  a  connection  between  the  lake  and 
the  improved  portion  of  the  river,  very  much  in  demand  by  the  steadily  increasing 
navigation. 

Bids  for  dredging  were  advertised  for  October  20,  and  opened  November  19, 1890. 
The  contract  was  awarded  to  W.  A.  McGillis  &  Co.,  of  South  Chicago,  111.,  *tho  low- 
est responsible  bidders,  and  entered  into  December  10  following,  at  tne  very  low  rate 
of  13±  cents  per  cubic  yard. 

The  work  commenced  on  the  27th  of  April,  1891,  at  the  westerly  end  of  the  harbor, 
connecting  with  the  channel  improved  under  appropriations  for  the  Calumet  River. 

Up  to  the  end  of  the  fiscal  year  29,088  cubic  yards  have  been  removed,  completing 
a  channel  250  feet  wide  and  to  the  required  depth,  17  feet,  for  a  distance  of  750  feet, 
or  up  to  the  entrance  of  the  Illinois  Steel  Company's  Slip.  This  will  represent  a 
cost  of  $27,640  per  mile  of  channel  completed. 

In  addition  to  this  dredging,  the  Illinois  Steel  Company  has  kept  a  dredge  at  work 
making  a  channel  20  feet  deep  and  about  70  feet  wide  from  the  lake  to  their  slip,  to 
admit  the  passage  of  their  heavily  laden  ore  vessels. 

The  distance  between  the  piers  is  300  feet,  but  the  dredging  is  done  to  a  width  of 
250  feet  only,  leaving  25  feet  along  each  pier  on  purpose  to  prevent  loss  of  stone  or 
other  damage  to  the  work. 

It  is  proposed  during  the  ensuing  year  to  continue  the  dredging  until  a  channel  of 
the  specified  width  and  depth  has  been  completed,  which  will  connect  the  improved 
river  channel  with  deep  water  in  Lake  Michigan. 

By  the  terms  of  the  contract  it  is  stipulated  that  the  work  shall  be  completed  on 
or  before  August  31,  1891,  and  it  is  confidently  believed  that  this  will  be  complied 
with. 

CONDITION  OF  THE  PIERS. 

The  extremely  bad  condition  of  the  westerly  or  shore  ends  of  both  the  piers  has 
been  periodically  reported  for  several  years,  and  the  work  of  time  continues  unceas- 
ingly, as  illustrated  by  the  table  below,  which  gives  the  lengths  and  conditions  of 
the  different  portions  of  the  two  piers. 


Good 

Fair 

Usui 

Worthless 

Keinoved  for  ir 
Total  lens*11'*- 


Condition. 

North  Pier. 

South  Pier. 

Total, 

Linear  feet. 

1,648 
350 
506 

1,011 
125 

3,640 

Linear  feet. 

'  500 

Linear/eet. 
2.148 

350 

300 

900 

230 

2,020 

806 

2,001 

355 

5,660 
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3  atone  filling  put  into  both  piers  in  1889  is  still  in  good  condition,  having  set- 
out  slightly  along  the  northerly  side  of  the  north  pier,  but  not  noticeably  else- 
e- 
atli  diicstgO;  the  town  at  which  this  harbor  is  located,  now  lying  within  Chi- 

city  limits,  has  shown  a  remarkable  activity  daring  the  past  year.  Several 
b  of  streets  have  been  raised  from  their  originally  low  level  to  a  uniform  grade 
5  feet  above  Chicago  city  datum,  and  this  work  is  still  steadily  progressing.  A 
iber  of  enterprises  commenced  during  the  previous  year  have  been  completed 

new  ones  "begun  or  projected, 
mong  the  more  prominent  ones,  in  the  immediate  vicinity  of  the  harbor,  are : 

The  Illinois  Steel  Company,  mentioned  in  last  year's  report.   A  great  amount  of 
ley  has  been  expended  on  these  works  during  the  year,  as  may  be  inferred  from 
following  statements : 

'he  plant  now  in  operation  consists  of  8  furnaces.  21  by  75  feet;  a  Bessemer  plant 
Lh  3  10- ton  vessels;  a  40-inch  3-high  blooming  mill;  a  27-inch  3-high  rail  train, 
3.  all  facilities  for  handling  a  large  output  of  rails.  The  blast  furnaces  furnish 
out  1,800  tons  of  metal  per  day. 

The  completion  of  the  new  furnaces,  the  open-hearth  plant,  and  the  plate  mill  will, 
is  claimed,  make  this  the  largest  establishment  in  this  country. 
NeaTly  all  the  ore  for  the  supply  of  15  furnaces  will  be  unloaded  at  the  docks  of 
is  plant.  To  provide  for  this  immense  business,  which  must  be  done  in  seven 
onths  of  the  year,  the  new  harbor  and  ore-handling  machinery  havo  been  put  in, 
id  it  is  expected  that  shortly  5,000  tons  of  ore  can  be  handled  per  day  on  the  new 
ocks.  Crude  petroleum  oil  is  used  for  firing  the  boilers,  and  this  is  piped  to  the 
orks  from  Lima,  Ohio,  206  miles  distant. 

2.  The  National  Smelting  and  Refining  Company,  south  of  the  harbor,  was  men- 
ion  ed  in  the  last  year's  report  as  being  m  process  of  construction. 

These  works  have  been  completed  during  the  year  and  are  in  active  operation. 

3.  The  Calumet  planing  mill,  sash  and  door  factory,  etc.,  has  been  erected  during 
ihe  year  near  the  Ninety-second  street  bridge,  and  gives  employment  to  80  men. 

No  work  of  improvement  having  been  done  to  piers  as  recommended,  but  the  work 
"in  need  of  repairs"  being  somewhat  extended,  the  estimated  cost  of  work  requirod 
will  be : 

1,681  linear  feet  of  new  superstructure,  at  $15.34  per  linear  foot $25, 786. 54 

320  linear  feet  of  sheet  piling,  at  $8  per  linear  foot 2, 560. 00 

Total : 28,346.54 

Add  10  per  cent,  for  contingencies,  etc 2, 834. 65 

Total ' 31,181.19 

Soundings  were  carefully  taken  between  the  piers  by  Mr.  Paul  Heinze,  overseer, 
before  the  dredging  commenced. 

A  tracing,  showing  soundings  and  in  general  the  work  done  during  the  year  and 
the  location  of  the  Illinois  Steel  Company's  new  harbor,  is  respectfully  submitted 
herewith. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

G.   A.   M.   LlLJENCRANTZ, 

Assistant  Engineer. 
Capt.  W.  L.  Marshall, 

Corp*  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

The  harbor  of  Calumet  is  at  South  Chicago,  in  the  collection  district  of  Chicago. 

There  is  a  light-house  and  a  keeper's  dwelling  on  the  Government  reservation  near 
the  shore  end  of  the  north  pier.  A  beacon  light  is  maintained  at  the  extremity  of 
the  north  pier  to  mark  the  entrance  to  the  harbor. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry  (Chicago)  during  the  fis- 
cal year,  $5,794,515.51. 

Arrivals  and  clearances  of  vessels  during  tim  calendar  year  1800. 


Description.  |      Arrivals. 


Clearances. 


AV    |    7W. 
WW],  t m;  i 


,  No.  |     Ttmx. 

Slviiiu ;,74  titti  jta? 

Sail '  2«*J  TIM*:       *J7:i  '■    ifc!  101 

'iutal '  fc(K)  707,«7U       «ul      G:U,2L'5 
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This  shows  ah  increase  over  1889  of  161  arrivals  and  157,045  tons,  and  of  145  clear- 
ances and  136,363  tons. 
No  new  lines  of  transportation  were  established  during  the  fiscal  year.      * 
Before  the  publication  of  this  report  there  will  be  secured  at  this  harcor  under  the 
present  contract  an  available  depth  of  water  throughout  the  harbor  of  18  feet- at  the 
mean  level  of  Lake  Michigan  and  of  16  feet  at  extreme  low  water. 

Receipt*  and  shipments  by  lake  during  the  calendar  year  1890, 

Receipts :  Tona. 

Coal : 98,000 

Iron  ore : 703,149 

Salt 42,390 

Lumber 911,800 

Miscellaneous  merchandise „ 20,  736 

Total 1,776,075 

Shipments : 

Grain 20,326 


M  M  3. 
IMPROVEMENT  OF  CALUMET  RIVER,  ILLINOIS  AND  INDIANA. 

The  object  of  this  work,  as  far  as  at  present  authorized,  is  to  secure 
a  channel  200  feet  wide  and  16  feet  deep  below  United  States  harbor 
datum  (which  is  1  foot  above  extreme  low  water  and  about  1  foot  below 
the  mean  lake  level  of  Lake  Michigan)  from  the  mouth  of  the  river  to 
one-half  mile  east  of  Hammond,  Ind.,  to  increase  the  facilities  for  hand- 
ling the  commerce  of  this  region  and  to  afford  relief  to  the  overcrowded 
port  of  Chicago. 

The  history  of  the  work  is  given  in  previous  reports  of  the  Chief  of 
Engineers  prior  to  the  report  of  1890,  and  a  r6suin6  of  the  provisions 
of  the  river  and  harbor  acts  of  July  5, 1884,  August  5, 1886,  and  Aug- 
ust 11, 1888,  under  which  has  been  done  all  work  on  this  river  previous 
to  that  reported  herein,  will  be  found  on  page  2142,  Keport  of  the  Chief 
of  Engineers  for  1889. 

Although  the  project  contemplates  the  ultimate  attainment  of  16  feet 
depth  of  navigation  over  a  width  of  200  feet  from  the  mouth  of  the 
Calumet  Eiver,  at  Calumet  Harbor,  to  a  point  one-half  mile  east  of 
Hammond,  Ind.,  it  will  be  seen  from  the  acts  cited  that  this  stretch  has 
heretofore  been  divided  into  two  sections: 

(1)  From  the  mouth  of  the  Calumet  to  the  Forks  of  the  Calumet  River. 

(2)  From  the  Forks  of  the  Calumet  to  one-half  mile  east  of  Hammond, 
Ind.,  and  the  work  previous  to  the  fiscal  year  1891  has  been  done  under 
separate  allotments  for  the  two  sections. 

During  the  past  fiscal  year  no  work  has  been  done  on  the  second  sec- 
tion, or  between  the  forks  and  one-half  mile  east  of  Hammond,  Ind. 

At  the  close  of  the  last  fiscal  year  work  was  in  progress  under  a  con- 
tract with  W.  A.  McGillis  &  Co.,  of  Havana,  111.,  which  had  been  ex- 
tended to  November  30,  1890. 

During  the  last  fiscal  year  this  contract  has  been  completed,  and  a 
channel  200  feet  wide  and  10  feet  in  depth  was  completed  practically  to 
One-hundred-and-eighth  street,  393,112  cubic  yards  of  material  having 
been  removed  under  this  contract,  or  771,737  cubic  yards  in  all. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
for  this  work  $50,000,  and,  with  the  approval  of  the  project  by  the  Chief 
of  Engineers,  proposals  were  solicited  October  20, 1889,  for  the  contin- 
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uation  by  dredging  of  this  work  from  the  vicinity  of  One  hundred  and 
eighth  street  southward,  which  proposals  were  received  and  opened 
November  19, 1890. 

With  the  approval  of  the  Chief  of  Engineers,  U.  S.  Army,  contract 
was  entered  into  December  10, 1890,  with  Wheeler  &  Pursell,  of  Ports- 
mouth, Ohio,  the  lowest  responsible  bidders,  at  a  price  of  12J  cents  per 
cubic  yard,  measured  in  place. 

Work  under  this  contract  commenced  April  6, 1891,  and  at  the  close 
of  the  fiscal  year  1891,  72,111  cubic  yards  of  material  had  been  removed, 
32,111  cubic  yards  of  which  had  been  paid  for.  Up  to  the  close  of  the 
fiscal  year  1891.  843,848  cubic  yards  of  material  in  all,  since  inception 
of  the  work,  had  been  dredged  from  this  channel,  completing  2  miles 
and  2.033  feet  to  the  Ml  width  and  depth  of  channel. 

The  details  of  this  work  and  the  cost  per  mile  thereof  are  given  in 
the  report  of  Assistant  Liljencrantz,  herewith,  and  reference  is  respect- 
fully made  thereto. 

This  river  is  rapidly  growing  in  importance  and  its  improvement  is 
greatly  stimulating  manufacturing  enterprises,  the  commerce  of  the 
river  and  harbor  increasing- at  the  rate  of  about  30  per  cent  per  annum 
each  year  since  the  improvement  began. 

The  improvement  of  the  river,  however,  seems  to  be  in  advance  of 
the  uses  of  the  bordering  lands;  but  little  comparatively  speaking  is 
docked,  and  the  watershed  of  the  Calumet  being  large  and  the  current 
swift  at  spring  freshets,  the  dredged  channel  deteriorates  rapidly  both 
from  sediment  brought  into  it  and  from  the  wash  from  the  undocked 
sides. 

Recent  soundings  show  a  deterioration  of  over  1  foot  in  the  channel 
already  dredged  from  these  causes,  and  soon  we  will  reach  a  point,  if 
annual  appropriations  be  not  increased,  where  the  entire  available  ap- 
propriation will  be  required  to  maintain  the  depth  and  width  of  navi- 
gation required,  and  no  further  progress  be  made  on  the  main  work. 
Either  the  United  States  must  decline  to  maintain  a  channel  once  se- 
cured here  or  make  greater  annual  appropriations  j 

(1)  To  maintain  what  has  been  gained. 

(2)  To  further  prosecute  the  work,  or  else  at  some  point  near  by  to 
abandon  further  extension  of  the  work  until  it  is  properly  doqked  along 
completed  channels,  and  the  work  of  maintenance  be  assumed  by  the 
local  interests  involved.  As  this  river  and  lakes  connected  with  it 
form  a  very  valuable  system  of  navigation,  and  as  work  now  contem- 
plated by  the  city  of  Chicago  may  possibly  diminish  the  value  of  the 
Chicago  Eiver  as  a  navigable  stream,  and  consequently  increase  the 
importance  of  the  Calumet  River,  it  is  growing  more  and  more  worthy 
of  improvement  by  the  General  Government.  Particularly,  in  my  opin- 
ion, is  it  advisable  for  Congress  to  assume  by  a  special  bridge  law  ap- 
plicable to  this  river  control  of  the  matter  of  bridging  the  river,  and 
also  by  law  prevent  the  obstructing  of  the  channel  by  the  deposit  there- 
in of  solid  matters  through  sewers  and  slaughter-house  drains,  etc. 

The  United  States  has  secured  the  riparian  rights  along  the  river 
from  its  mouth  to  its  forks,  and  should  not  only  continue  its  improve- 
ment, but  prevent  all  structures  and  uses  that  may  diminish  its  value 
as  a  free  public  highway.  The  region  will  sometime  be  densely  popu- 
lated, and  encroachments  upon  this  channel  way  will  reduce  it  to  the 
same  conditions,  if  not  prevented  at  the  outset,  as  are  now  presented 
by  the  Chicago  River. 

In  the  execution  of  the  work  upon  this  river  by  the  contractors,  work 
was  stopped  April  22,  1891,  by  service  of  process  iu  an  ejectment  suit 
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of  A.  A.  Westengard,  claiming  to  own  certain  submerged  lots,  part  of 
which,  as  plotted,  extended  into  the  deepest  navigated  channel  of  the 
Calumet  River,  upon  the  contractors'  agents  and  upon  the  United 
States  inspector  of  dredging. 

The  lots  claimed  being  submerged,  neither  the  claimant  nor  the  oppo- 
site party  had  ever  set  foot  upon  them  or  could  say  whether  or  not  the 
dredge  was  then  upon  the  property  claimed.  Dredging,  however,  was 
at  once  stopped,  and  the  dredge  removed  to  a  part  of  the  work  within 
approved  dock  lines  where  no  contention  existed.  Subsequent  surveys 
showed  that  the  dredge  had  not  touched  any  property  within  100  feet 
of  the  claimed  lots. 

This  matter  is  now  in  the  hands  of  the  United  States  district  attor- 
ney for  the  northern  district  of  Illinois,  to  protect  the  interests  of  the 
United  States  therein. 

Doubtless  this  ejectment  suit  must  be  dismissed,  but  the  right  of  the 
United  States  to  improve  navigation  by  deepening  channels  withyi  tfte 
low-water  lines  of  navigable  rivers  will  come  up  and  be  decided  in  this 
case  under  some  other  form  of  proceeding. 

The  plaintiff  claims  title  to  submerged  lands  to  the  center  of  the  chan- 
nel, and  that  the  United  States  can  not  dig  up  his  lands  without  com- 
pensation therefor.  If  his  claim  holds  in  the  courts  the  general  im- 
provement of  non- tidal  rivers  by  the  General  Government,  by  deepening 
channels,  constructing  dams,  locks,  and  other  works  of  navigation,  must 
be  put  upon  a  different  basis  than  at  present. 

PROPOSED  APPLICATION  OF  FUNDS  NOW  AVAILABLE  AND  THOSE  ASKED 
FOR,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

It  is  proposed  to  expend  the  funds  now  available  in  continuing  work 
under  the  contract  now  in  force,  and  to  apply  the  funds  asked  for  in 
continuing  the  approved  project  towards  completion  as  far  as  moneys 
appropriated  will  go. 

Money  statement. 

July  1,  1890,  balance  unexpended $51, 790. 28 

Amount  appropriated  by  act  approved  September  19, 1890, 60, 000. 00 

101,790.28 
June  30, 1891,  amount  expended  during  fiscal  year 57,388.91 

July  1,  1891,  balance  unexpended 44,401,37 

July  1,  1891,  amount  covered  by  uncompleted  contracts 41, 172. 26 

July  1,  1891,  balance available '. 3,229.11 

{Amount  (estimated)  required  for  completion  of  existing  project 820, 0OO.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  received  and  opened  at  Chicago,  III.,  12  m.,  Wednesday, 
November  19,  1890,  by  Capi.  W.  L.  Marshall,  Corps  of  Engineers. 


No. 


Name  and  roaidomc  <»f  bidder. 


Whettlcr  &  Piii'scll.  I'orUiiiuiilli.Ohiii. .. 

\V.  A.  McCilLiH  A  Co.,  South  diu-itgo 

(fivm'a  1>i edging  <;•».,  <.'liira«o 


300,000  yards,! 

estimated    I 

rate  per 

yard. 


•Only. 


TotaL 


*3G,7S0 

41*  JMtf 


I 


The  amount  available  for  payments  under  a  contract  for  this  work  is  $45,000, 
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tract  of  contracts  for  improving  Calumel  River,  Illinois  and  Indiana,  in  force  during 
'ike  fiscal  year  ending  June  SO,  1891. 


ne  and  address  of  contractor. 

Nature  of  contract. 

Date. 

To  expire. 

A-  McGillia  &  Co.,  South  Chi- 

igo,  ni.* 

eeler  &  Puraell,  Portsmouth, 
hio. 

Dredging  770,000  oubio  yards  from 
between  the  month  ana  One  hun- 
dred and  eighth  street,  at  11$  oents 
cubic  yard. 

Dredging  365,000  cubio  yards,  at  12* 
oents  cubio  yard. 

Nov.    5,1888 
Dec,  10,1890 

Apr.  30, 1891 
Nov.  30, 1891 

►Completed  December  29, 1890. 


bepobt  of  mb.  o.  a.  if.  liljekcrantz,  assistant  engineer. 

United  States  Engineer  Office. 

Chicago,  111.,  July  1, 1891. 
aptain  :  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  CalnmeK 
er,  Illinois  and  Indiana,  daring  the  fiscal  year  ending  June  30, 1891 : 
'he  work  during  the  year  consisted  in,  first,  continuing  the  dredging,  under  con- 
ot  dated  November  5, 1888,  with  W.  A.  McGillis  &  Co.  (then  of  Havana,  now  of 
Lth  Chicago.  111.),  which  had  not  been  completed  during  the  previous  year;  and, 
ondly,  by  dredging,  in  continuation  of  the  improvement  under  contract  with 
Bars.  Wheeler  &  Pursell,  of  Portsmouth,  Ohio,  dated  December  10,  1890. 
!"he  first  named  of  these  contracts  was  to  have  expired  on  the  30th  of  November, 
9,  but  at  the  request  of  the  contractors,  dated  November  12  of  the  same  year,  the 
le  for  fulfillment  of  the  contract  was  extended  to  November  30, 1890,  subject  to  pro- 
ions  in  the  specifications  with  regard  to  extra  expenses  on  account  of  the  extension 
'time,  etc.    The  contraet  was  completed  on  December  21,  1890. 
Dp  to  that  time  a  total  of  771,737  cubic  yards  had  been  removed  under  the  contract, 
which  amount  393,112  oubio  yards  were  removed  during  the  fiscal  year  ending 
me  30, 1891.    This  work  was  all  done  at  the  rate  of  llf  cents  per  cubic  yard. 
The  amount  of  $50,000  having  been  appropriated  by  act  of  Congress  approved  Sep- 
oaber  19, 1890,  for  continuing,  the  improvement  of  "Calumet  River,  Illinois  and 
diana,"  bids  were  advertised  for  October  20,  1890,  and  opened  Novenfber  19  folio w- 
g,  for  doing  this  work.    The  contract  was  awarded  to  wheeler  &  Pursell,  of  Ports- 
^uth,  Ohio,  the  lowest  responsible  bidders,  and  entered  into  on  December  10  of 
e  same  year,  at  a  price  of  Vfy  cents  per  cubic  yard. 

Work  under  the  new  contract  was  commenced  April  6,  1891,  but  only  one  estimate 
«  so  far  been  given  the  contractors  for  reasons  given  below. 

The  amount  of  work  paid  for  on  June  11, 1891,  was  32,111  cubic  yards.  Since  that 
ne  and  up  to  the  end  of  the  fiscal  year  there  has  been  further  removed  from  the 
tannel  about  40,000  cubic  yards  under  this  contract. 

The  total  amount  of  dredging  done  up  to  the  end  of  the  fiscal  year  will  then  be  as 
lows : 

Cubic  yards. 

der  old  contract  to  June  30, 1890 378,625 

ring  present  year,  old  contract 393, 112 

)  ring  present  year,  new  contract .* 72,  111 

465, 223 

Total  since  beginning  of  the  improvement 843, 848 

The  total  length  of  channel  dredged  up  to  the  end  of  the  fiscal  year  is  2  miles  and 
)33  feet,  of  which  2  miles  and  1,605  feet  was  dredged  under  the  old  contract  and 
ie  balance.  428  feet,  under  the  new.  The  work  under  the  different  contracts  at  dif- 
>rent  prices  and  along  different  portions  of  the  river,  etc.,  will  give  the  averages 
f  cost  per  mile  as  follows : 

nder  old  contract $39, 356 

fader  new  contract 48,527 

>f  work  done  to  date 39,670 

a  per  estimate  for  new  contract 59,755 

The  creat  difference  in  cost  of  the  work  under  the  old  and  new  contracts  is 
ansedby,  first,  the  slightly  increased  contract  price  from  llf  to  12±  cents  per  cubio 
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yard ;  secondly,  by  the  greater  amounts  of  excavation  in  the  same  length  of  chacdo 
owing  to  the  existence  originally  of  a  deeper  and  wider  channel  in  the  river  neai 
to  the  month  than  further  up;  and  finally,  and  to  the  greatest  extent,  by  the  dev: 
tion  of  the  new  channel  lines,  along  which  work  is  in  progress  under  the  new  c« 
tract,  from  the  natural  channel,  which  was  done  to  secure  more  readily  right  of  -w 
for  the  improvement.  This  brings  in  some  cases  the  new  channel  so  far  away  £n 
the  old  as  to  leave  the  latter  entirely  outside  of  the  limits  of  the  former,  where  i 
cordiugly  there  is  a  cut  clear  across  of  from  15  to  16  feet. 

Though  this  increases  the  amount  of  dredging  originally  estimated  for,  it  y» 
found  necessary  to  make  the  change  in  the  channel  lines  intimated,  to  avoid  suiid 
lots  on  the  east  bank  of  the  river,  where  some  owners  were  unwilling  to  convey 
the  Government. 

Even  in  spite  of  this  precaution,  the  work  has  been  seriously  interfered  with  1 
one  of  the  owners  just  referred  to,  who  on  the  22d  of  April  last  entered  suit  of  ejec 
ment  against  the  contractors,  even  when  the  dredge  had  not  reached  further  than 
within  about  170  feet  of  the  lots  in  dispute. 

I  understand  that  a  special  report  has  been  made  by  you  on  this  matter,  but  it 
mentioned  here  on  purpose  to  show  the  slight  progress  made  by  the  contractors. 

After  the  contractors  had  been  given  due  notice  of  the  suit,  by  a  deputy  sheri: 
they  were  put  to  work  further  up  the  river,  bevond  the  lots  in  question,  but  hjr 
not  been  able  to  finish  up  a  section  that  could  be  measured  for  an  estimate. 

The  40,000  cubic  yards  given  above  as  having  been  dredged  since  the  payment  mii 
in  May  is  an  approximation  only,  but  is  considered  close  to  the  correct  amount. 

No  work  has  been  done  in  the  upper  part  of  the  river  between  Calumet  Lake  aj 
Hammond,  Ind.,  during  the  year. 

The  importance  of  the  improvement  of  Calumet  River  is  shown  by  the  new  entt 
prises  of  vast  proportions  already  established  or  projecting  to  locate  along  its  bank 

Among  the  more  important  ones  now  in  operation,  is  the  Iroquois  Furnace  Col 
pany,  on  the  east  side  of  the  river,  between  Ninety-fifth  street  and  the  railroi 
bridges,  making  pig-iron  to  the  extent  of  250  tons, per  day.    It  employs  150  men. 

Across  the  river  from  these  works  are  the  South  Side  Lumber  Company,  and  Fid 
Bennett  &  Co.'s  grain  elevators.  The  lumber  company  employs  50  men,  and  hand 
20,000,000  feet  B.  M.  per  annum. 

There  are  two  elevators,  one  of  which  has  been  built  during  the  year. 

The  old  elevator  handles  70,000  and  the  new  one  100,000  bushels  of  grain  per  annuij 

Further  up,  on  the  Grand  Calumet  River,  at  Tolleston,  Ind..  has  just  been  start  € 
works  that  will  undoubtedly  have  a  great  influence  on  the  future  development  i 
the  river  region. 

This  is  not  a  "new  enterprise/7  in  one  sense,  but  the  removal  from  Chicago  to  thi 
place  of  the  most  wealthy  and  prominent  of  the  meat  packers,  Messrs.  Swift,  Armor 
&.  Morris,  who  have  secured  a  tract  of  4,000  acres,  on  which  they  propose  to  estal 
lish  new  union  stock  yards,  with  all  necessary  railroad  connections,  a  canal  froi 
Calumet  River,  with  a  large  basin  in  the  surrounding  marshes  and  a  harbor  int 
Lake  Michigan,  thereby  taking  the  initial  step  towards  the  foundation  of  a  mant 
factoring  town  of  great  importance.  Extensive  and  minute  surveys  have  been  con 
pleted  and  bids  have  been  advertised  for,  for  the  construction  of  the  canal  and  othe 
work. 

Mr.  Paul  Heiiize,  overseer,  has  made  all  the  surveyB  and  Mr.  Stephan  Creutz  hi 
acted  in  the  capacity  of  local  inspector,  both  of  which  gentlemen  have  rendered  eft 
cient  and  faithful  services. 

A  tracing  showing  the  work  done,  and  another  tracing  indicating  by  sounding 

the  results  obtained  from  the  year's  work,  are  respectfully  submitted  herewith.       | 

Very  respectfully,  your  obedient  servant,  I 

G.  A.  M.  LlLJENCRANTZ, 

Assistant  Engineer, 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

As  the  Calumet  River  and  Harbor  are  so  closely  connected  in  their  commercia 
relations,  no  commercial  statistics  are  given  in  this  place,  but  will  be  found  undo: 
the  head  of  Calumet  Harbor.  There  is  practically  no  navigation  on  the  river  beyonc 
that  at  the  harbor.  As  soon,  however,  as  the  river  channel  is  opened  by  dredging, 
navigation  and  business  along  the  river  will  develop  very  fast.  It  awaits  only  taw 
opening. 
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Before  the  dredging  required  can  be  done,  an  entire  new  outfit  must 
i  purchased,  as  far  as  floating  plant  is  concerned. 


i 


IOPOSED  APPLICATION  OF  FUNDS  ASKED  FOB,  FOB  THE  FISCAL  YEAB 

ENDING  JUNE  30,  1893.  i 

It  is  proposed  to  apply  the  funds  now  on  hand  and  those  asked  for 
'.rein  to  the  completion  of  the  Kampsville  Lock  and  Dam ;  to  renovat- 
g  the  dredging  plant,  and  to  dredging  the  channels  through  bars  and 
mpleting  the  existing  project. 

W  hatever  may  be  the  result  of  municipal  or  local  works,  the  execution 
which  may  make  possible  an  improvement  of  the  Lower  Illinois  by  other 
ethods  than  by  locks  and  dams,  it  must  be  considered  that  even  yet, 
>arly  2  years  after  the  creation  and  establishment  of  an  organization 
carry  on  a  work  which  was  said  to  be  sufficiently  understood  to  justify 
ie  legislature  of  the  State  of  Illinois  to  indicate  to  the  United  States 
ie  work  required,  on  the  basis  of  municipal  necessity,  and  to  direct 
ie  destruction  of  valuable  works  of  navigation  on  the  Illinois  Eiver, 
i  definite  plans  have  been  worked  out,  formulated,  and  adopted.  The 
lannels  proposed  have  been  twice  located  and  estimated,  in  part;  but 
ie  details  as  yet  are  unknown,  the  rights  of  way  unsecured,  and  the  in- 
iiguratton  of  the  work  still  in  the  future. 

Doubtless  this  municipal  work  will  be  executed  as  a  sanitary  neces- 
ty,  but  it  will  take  many  years  for  its  inception  and  completion, 
[eanwhile  the  interests  of  navigation  on  the  Illinois  Eiver  should  be 
rovided  for  by  the  completion  of  the  existing  project  now  so  near  con- 
lmmation,  and  the  future  course  of  the  improvement  be  adjusted  to 
ie  conditions  that  will  be  probably  revealed  in  time.  It  would  not 
ow  be  wise  to  abandon  a  work  that  will  certainly  fullfil  the  require- 
lents  of  navigation  on  the  Lower  Illinois  at  very  small  expense^  because 
iat  possibly  in  the  next  generation  these  works  may  be  incidentally 
mdered  unnecessary  by  the  execution  of  work  for  another  purpose 
&d  as  yet  not  even  begun. 

Whenever  the  large  channel  contemplated  by  the  city  of  Chicago  for 
rainage  is  actually  determined  upon,  in  view  of  the  fact  that  a  Chan- 
el for  navigation  and  the  channel  for  drainage  across  the  Chicago  di- 
ide  must  necessarily  occupy  the  same  field,  it  is  evident  that  to  avoid 
uplieation  of  expense,  the  channel,  at  least  in  the  expensive  rock  see- 
on,  should  be  constructed  best  to  meet  the  requirements  of  navigation 
i  slope,  velocity  of  current,  and  dimensions  of  section,  while  at  the 
ime  time  of  sufficient  flowing  capacity  to  carry  off  the  drainage  of  the 
wiitary  district.  Such  a  compromise  will  necessarily  be  more  expen- 
ve  than  either  a  channel  best  suited  for  drainage,  or  a  channel  best 
lited  and  sufficient  for  navigation.  Elsewhere  where  locks  and  dams 
re  necessarily  used,  and  in  the  earth  section,  it  may  not  seem  advisable 
»r  the  two  channels  to  occupy  the  same  location.  The  dams  will  ob- 
xuct  the  flow  and  the  flow  will  make  more  expensive  the  dams  and 
3prive  the  system  of  navigation  more  or  less  of  its  slack- water  features 
id  advantages.  A  current  aids  navigation  downstream  in  direct  pro- 
'jrtion  to  its  velocity  within  practicable  limits,  but  obstructs  upstream 
ivigation  nearly  in  proportion  to  its  cube.  A  channel,  therefore,  with 
velocity  of  3  miles  an  hour,  or  even  less,  can  not  be  made  equal  in 
ilue  to  a  similar  slack-water  channel. 

It  is  doubtful  whether  there  be  anywhere  on  the  face  of  the  globe 
ivigation  in  ordinary  river  channels  by  steamboats,  upstream,  more 
ian  400  miles  against  a  current  of  3  miles  an  hour,  or  more,  and  in 
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competition  with  a  good  system  of  land  carriage  by  rail  that  wilj  pay  ex 
penses,  much  less  reduce  the  cost  of  transportation,  and  it  tnust  be  ub 
derstood  that  all  water  routes  between  the  Great  Lakes  and  the  Missis 
sippi  River  contemplate  the  transfer  of  western  produce  upstream  to 
the  Great  Lakes,  not  manufactured  and  other  products  downstream 
westward.  It  is  then  evidently  of  the  first  importance,  if  this  route  is  u 
be  used,  that  the  voyage  from  the  Mississippi  to  the  Great  Lakes  b 
made  as  easily  and  with  as  little  expenditure  in  time,  fuel,  oil,  and  wea: 
and  tear  as  possible.  This  condition  can  only  be  met  over  this  route  by 
slack- water  pools  or  very  moderate  currents.  It  can  not  be  met  by  * 
mile  currents  in  artificial  cuts,  or  even  by  large  discharges  over  fixei 
dams  in  a  river  of  steep  slope,  if  the  channels  of  this  stream  be  not  a 
greatly  enlarged  in  capacity  as  to  convert  the  pools  approximately  info 
reservoirs. 

Under  this  view,  in  the  report  upon  the  water  way  from  Lake  Mich* 
gan  to  the  Illinois  River  at  La  Salle  (Annual  Report  Chief  of  Engineers 
U.  S.  A.,  1890,  page  2439),  the  opinion  was  expressed  that  a  route  nai- 
igable  at  all  times  and  conditions  could  be  had,  in  continuation  of  the 
improvement  of  the  Illinois  River  to  Lake  Michigan,  at  practicable  cos 
by  a  canal  from  Joliet  to  La  Salle  better  than  by  an  improvement  in  tk 
bed  of  the  river,  when  a  large  low- water  artificial  discharge  is  to  b 
produced  and  maintained  and  the  artificial  discharge  uncontrolled  & 
higher  stages. 

This  opinion  is,  however,  contrary  to  reports  of  other  engineers  hitt- 
erto  made  to  Congress,  and  is  strongly  opposed. 

In  considering  the  extension  of  this  route  to  Lake  Michigan,  there- 
fore, it  seems  that  it  should  be  investigated,  in  addition  to  the  proper 
capacity  and  dimensions  of  the  channel  and  works  of  navigation — 

(1)  Whether  this  extension  should  be  made  from  La  Salle  to  Joliet  bf 
the  improvement  in  the  bed  of  the  Illinois  River  or  by  means  of  a  lat- 
eral canal  of  proper  width  and  depth. 

(2)  To  what  extent  it  is  advisable  for  the  United  States  to  cooperate 
with  local  authorities  in  constructing  a  channel  across  the  Chicago  d> 
vide  (rock  cut)  suitable  for  both  local  and  national  purposes,  with  a  vie* 
to  lessen  the  cost  of  construction  to  each.  "" 

(3)  Can  this  be  done,  and  in  what  way,  without  increasing  the  liab& 
ities  of  the  United  States  for  damages  to  property  by  flowage  fix® 
water  not  necessary  for  navigation  but  introduced  through  channel 
constructed  in  whole  or  part  for  public  purposes  by  the  United  Stated 

The  appended  report  of  Assistant  Engineer  Wm.  M.  Childs  gives  a 
detailed  description  of  all  work  dohe  upon  this  improvement  during  tfe 
past  fiscal  year. 

Money  statement. 

July  1, 1890,  balance  unexpended $5,033.5 

Amount  appropriated  by  act  approved  September  19,  1890 200,  000.9 

205,033.3 
June  30,  1891,  amount  expended  during  fiscal  year 45,  728.? 

July  1,  1891,  balance  unexpended 159, 304.0 

July  1,  1891,  outstanding  liabilities $2,  500. 00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 23,901.04 

26,401.* 

July  1,  1891,  balance  available 132,903.9 

f Amount  (estimated)  required  for  completion  of  existing  project 212, 500.  # 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1893  212, 500.$    ! 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
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requirements 
I     harbor  acts  of  1866  and  1867 


APPENDIX    MM— REPORT    OF    CAPTAIN    MARSHALL. 

Gauge  readings  on  the  Illinois  River*  at  KampaviUef  III. 
[Keadinga  are  referred  to  low  water  of  1879.] 


2615 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Deo. 

1 

Feet. 
4.97 
5.12 
5.40 
5.50 
5.65 
6.40 
6.63 
6.73 
6.88 
7.30 
7.65 
8.38 
9.57 
10.35 
10.65 
10.83 
10.48 
10.13 
10.10 
10.25 
10.37 
10.47 

10.20 
9.95 
9.83 
9.78 
0.68 
9.62 
9.53 
9.40 

Feet. 
9.25 
9.50 
8.85 
8.65 
8.45 
8.33 
8.20 
8.00 
7.70 
7.60 
7.40 
7.22 
7.15 
7.83 
7.15 
7.20 
7.05 
6.83 
6.75 
6.93 
6.92 
6.78 
6.60 
6.50 
6.62 
6.90 
7.25 
7.28 

Feet. 
6.98 
6.52 
6.38 
6.28 
6.12 
6.10 
6.25 
6.18 
6.00 
6.40 
7.00 
7.37 
7.73 
7.90 
7.80 
7.57 
7.80 
7.57 
7.42 
7.52 
7.62 
7.60 
7.48 
7.43 
7.38 
7.83 
7.40 
8.28 
8.65 
8.78 
8.50 

Feet. 
a  20 
7.97 
8.05 
8.20 
8.17 
8.02 
7.95 
7.83 
7.75 
7.65 
7.70 
7.83 
7.93 
8.05 
8.20 
8.32 
a  45 
a  63 
8.73 
8.83 
8.92 
9.08 
9.12 
9.18 
9.23 
9.42 
9.93 
10.13 
10.15 
9.98 

Feet. 
9.73 
9.55 
9.40 
9.27 
9.15 
9.00 
8.82 
8.65 
8.30 
8.08 
7.77 
7.56 
a  05 
8.28 
a  18 
7.77 
7.46 
7.40 
7.40 
7.40 
7.35 
7,28 
7.22 
7.33 
7.35 
7.28 
7.12 
7.02 
6.93 
6.83 
a  75 

Feet. 
6.70 
6.68 
6.65 
6.65 
6.65 
6.60 
6.60 
6.57 
6.62 
6.95 
7.43 
7.70 
7.77 
7.90 
9.87 

10.47 
9.92 
9.52 
9.10 
9.05 
9.10 
9.12 
9.22 
9.36 
9.50 
9.62 
9.75 
9.92 

10.15 

10.40 

Feet. 
10.53 
10.62 
10.75 
10.80 
10.70 
10.57 
10.48 
9.98 
9.53 
9.15 
a  60 
8.03 
7.60 
6.90 
6.63 
6.70 
6.67 
a  40 
5.98 
5.55 
5.02 
4.52 
4.15 
8.95 
3.60 
3.20 
2.90 
2.58 
2.30 
2.05 
1.80 

FeH, 
1.55 
1.42 
1.47 
1.45 
1.27 
1.18 
1.05 
0.92 
0.80 
0.65 
0.60 
0.60 
0.53 
0.45 
0.40 
0.40 
0.40 
0.37 
0.30 
0.25 
0.32 
0.45 

Feet. 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.22 
0.35 
0.37 
0.42 
0.47 
0.60 
0.55 
0.50 
0.50 
0.48 
0.45 
0.46 
0.50 
0.55 
0.60 
0.62 

Feet. 
0.50 
0.50 
0.50 
0.50 
0.50 
0.60 
0.50 
0.50 
0.53 
0.62 
0.57 
0.50 
0.67 
0.63 
0.67 
0.88 
1.10 
1.27 
1.35 
1.40 
1.40 
1.40 
1.40 
1.33 
1.23 
1.15 
1.15 
1.20 
1.25 
1.32 
L40 

Feet. 
1.52 
1.55 
1.47 
1.37 
1.30 
1.23 
L12 
1.02 
0.90 
0.85 
0.92 
1.03 
1.03 
1.04 
L01 
1.22 
1.32 
1.22 
1.10 
1.15 
1.15 
1.22 
1.30 
1.35 
1.40 
1.45 
1.60 
1.50 
1.53 
1.55 

Feet. 
1.60 

«> 

1.50 

3 

4 

1.58 
1.63 

5 

1.45 

0 

1.38 

7 

1.83 

8 

1.30 

9 

1.30 

10 

1.17 

11 % 

1.08 

12 

0.98 

13 

0.92 

14 

0.90 

15         . . 

0.90 

10   

0.90 

17 

0.93 

18 

19 

0.93 
0.87 

20 

0.87 

21 

0.90 

•>•> 

0.90 

23 '.... 

0.70  |  0.65 
0.75     0.66 
0.65  >  0.66 
0.47  i  0.60 
0.45     0.58 
0.45     Q.55 
0.40     0.66 
0.33     0.60 
0.28  ! 

0.85 

24 

0.85 

0.90 

26 

1.12 

27 

1.00 

28 

0.95 

29 

0.72 

30 

31 

0.58 
0.63 

Mean  ........ 

8.65  1  7.53  i  7.27 

8.31 

7.92 

8.38 

6.71 

0.68  t  0.4B 

0.91 

1.24 

1.05 

Gauge  readings  on  the  Illinois  River  at  La  Grange,  III. 

[Referred  to  lower  miter  sill,  7  feet  below  low  water  of  1879  and  14.4  below  creat  of  dam.] 

UPPER  GAUGE,  1890. 


Day. 

May. 

Jnne. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dee. 

1 

Feet. 

18.80 
18.77 
18.63 
18.55 
18.50 
18.43 
18.28 
18.18 
18.08 
18.02 
17.98 
17.95 
17.99 
17.98 
17.90 
17.86 
17.80 
17.88 
17.90 
17.90 
17.90 
17.90 
17.93 
17.90 
17.90 
17.88 
17.78 
17.78 
17.72 
17.75 
17.70 

Fee*. 

17.78 
17.78 
17.75 
17.73 
17.68 
17.59 
17.56 
17.68 
17.58 
17.58 
17.51 
17.48 
17.46 
17.48 
18.25 
18.05 
17.90 
17.79 
17.82 
17.83 
17.80 
17.82 
17.85 
17.83 
17.79 
17.94 
17.98 
17.95 
18.01 
18.05 

Feet. 
18.06 

iao6a 

18.09 
18.07 
17.93 
17.87 
17.83 
17.77 
17.73 
17.62 
17.62 
17.43 
17.37 
17.25 
17.53 
17.52 
17.43 
17.32 
17.20 
17.03 
16.87 
16.72 
17.45 
16.35 
16.26 
16.10 
16.02 
15.84 
15.71 
15. 85 
15.83 

Feet. 
15.85 
15.77 
15.54 
15.48 
15.44 
15.40 
15.46 
15.34 
15.29 
15.24 
15.25 
15.23 
15.19 
15.19 
15.20 
15.22 
15.20 
15.20 
15.15 
15.15 
15.38 
15.35 
15.27 
15.25 
15.20 
x5.25 
15.20 
15.20 
15.20 
15.20 
15.20 

Feet. 

15.15 

15.15 

15.13 

15.12 

15.15 

15.07 

15.10 

15.07 

15.28 

15.30 

15.26 

16.20 

15.28 

15.25 

15.26 

15.30 

15  32 

15.30 

15.33 

15.35 

16.50 

15.50 

15.32 

15.33 

15.32 

15.25 

15.30 

15.20 

15.25 

15.22 

Feet. 

15.23 

15.25 

15.20 

15. 22 

15.26 

15.20 

15.23 

15.20 

15.25 

15.30 

15.25 

15.25 

15.32 

15.33 

15.67 

15.67 

15.58 

15.52 

15.58 

15.55 

15.55 

15.50 

15.50 

15.60 

15.60 

15.60 

15.55 

15.58 

15.50 

15.55 

15.55 

Feet. 

15.47 

15.47 

15.42 

15.47 

15.43 

15.42 

15.50 

15.57 

15.67 

15.65 

15.55 

15.50 

15.47 

15.52 

15.58 

15.60 

15.55 

15.62 

15.68 

15.67 

15.70 

15.70 

15.62 

15.68 

15.70 

15.73 

15.70 

15.70 

15.67 

15.70 

Feet. 
16.73 

o 

15.72 

3 

15.63 

4 

15.62 

5 

15.63 

0 

15.60 

7 

15.60 

8 

15.48 

9 

15. 46 

10 

15.35 

11 

15.37 

12 

15.45 

13  

15.40 

14 

15.38 

15 

15.42 

10 

15.45 

17 

15.47 

]H 

15.50 

13 

15.50 

2«) 

16.50 

21 

15.50 

•>') 

15.46 

23 

15.45 

24 

15.43 

2*)..       .           .   .    ........   .......... 

15.40 

20 

15.40 

°7 

15.40 

2.S 

15.40 

29 

15.37 

:m 

15.35 

31 

Mean 

17.39 

17.78 

17.12 

15.30 

|    15.25 

15.42 

15.58 

15.48 
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2616      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


Gauge  reading*  on  the  HUnois  River,  at  La  Orange,  Ml. 
LOWER  GAUGE,  1890. 


Day. 


Jan. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23- 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


13.40 
13. 32 
13.20 
13.  20 
13.  28 
13. 38 
13. 03 
13.  7.* 
14.18 
14.70 
15. 35 
10.45 
17.70 
18.31 
18. 73 
19.00 
19.40 
19.81 
19.93 
20.00 
20. 18 
19.90 
19. 73 
19.65 
19.  53 
19.40 
19.28 
19. 15 
18.98 
18.70 
18.65 


Fob. 


18.45 
18. 25 
18.08 
17.85 
17.65 
17.48 
17.32 
17.08 
16.93 
16.77 
16.62 
16.44 
16.33 
16.23 
16.08 
15.93 
15.76 
15.63 
15.53 
15.43 
15.38 
15.39 
15.43 
15.40 
15.45 
15.53 
15.63 
|  15.65 


Mean 17.22     16.41 


Mar. 


15.58 
15.50 
15.43 
15.28 
15.18 
15.10 
15.10 
15.02 
14.92 
15.05 
15.30 
15.92 
16.25 
16.12 
15.98 
15.87 
15.87 
15.95 
16.10 
16.22 
16.85 
16,40 
16.40 
16.40 
16.32 
16.17 
16.25 
16.70 
17.05 
16.87 
16.82 


Apr. 


16.73 
16.67 
16.60 
16.73 
16.83 
16.83 
16.80 
16.88 
16.90 
16.85 
16.93 
17.08 
17.18 
17.34 
17.39 
17.42 
17.66 
17.61 
17.70 
17.82 
17.87 
17.98 
18.02 
18.10 
18.10 
18.20 
18.32 
18.27 
18.17 
18.05 


May. 


17.87 
17.77 
17.60 
17.42 
17.27 
17.05 
16.94 
16.82 
16.62 
16.46 
16.22 
16.08 
16.18 
16.25 
16.15 
16.02 
15.95 
15.98 
16.00 
16.07 
16.05 
16.08 
16.05 
16.00 
16.00 
15.97 
15.85 
15.75 
15.72 
15.72 
15.70 


June. 


16.68 
15.65 
15.65 
15.63 
15.58 
15.50 
15.46 
15.38 
15.40 
15.38 
15.28 
15.10 
15.03 
15.08 
16.90 
16.95 
16.60 
16.20 
16.08 
15.97 
15.91 
15.90 
15.88 
15.90 
15.92 
15.98 
16.08 
16.12 
16.23 
16.32 


16.92     17.43     16.39     15.83     18.83     8.89     8.11 


July. 


16.40 
16.40 
16.37 
16.27 
16.18 
16.07 
16.05 
15.90 
15.70 
15.50 
15.23 
14.95 
14.75 
14.53 
14.85 
14.98 
14.95 
14.60 
14.30 
13.85 
13.36 
12.85 
12.28 
11.65 
11.09 
10.73 
10.40 
10.10 
9.77 
9.47 
9.88 


Ang. 


9.40 
9.40 
9.28 
9.10 
8.88 
8.76 
8.68 
8.59 
8.47 
8.40 
8.35 
8.30 
8.15 
8.00 
8.00 
8.03 
8.05 
6.00 
7.95 
7.95 
8.43 
8.60 
8.43 
6.30 
8.27 
8.20 
8.15 
8.06 
7.95 
7.95 
7.95 


Sept. 


7.95 
7.90 
7.87 
7.87 
7.89 
7.85 
7.88 
7.95 
8.15 
8.28 
8.20 
8.12 
8.18 


Oct. 


8.08 
8.03 
8.07 
8.10 
8.03 
8.00 

a  oo 

8.02 
8.02 
8.08 
8.00 
8.03 


a  12 

8.82 

8.08 

9.05 

8.12 

9.28 

8.14 

9.20 

8.12 

9.08 

8.20 

9.97 

8.23 

9.10 

8.28 

9.05 

8.19 

9.02 

6.20 

8.88 

8.85 

8.90 

8.33 

8.85 

8.22 

8.85 

8.25 

8.78 

8.22 

8.83 

8.20 

8.72 

8.13 

8.80 

8.72 

8.68 


Wot. 


8*56 
8.45 
8.38 
8.43 
a  52 
8.50 
8.48 
8.63 
8.62 
8.00 
8.85 
8.73 
8.70 
8.70 
8.75 
8.82 
8.90 
8.90 
8.90 
8.95 
8.96 
8.95 
9.03 
9.12 
9.35 
9.42 
9.45 
9.45 
9.43 
9.40 


8.88      ftl 


fti 
11 
fti 
».! 
fti 
•  1 
ft] 
II 
ft! 
V 
fti 
ft» 
ft! 
&l 
&1 
ftl 
fti 
ftl 
ftl 
ftl 
ft) 

i: 
8.: 
g.: 
&i 
as 
&( 

ftS 

&f 
&< 
fti 


Gauge  readings  on  the  Illinois  River  above  Copperas  Creek  Look. 
[Referred  to  the  top  of  the  lower  miter  sill.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dtt 

]        

Feet. 
18. 20 
18. 20 
18.20 
18.15 
18.18 
18.28 
18.45 
18.60 
18.73 
18.92 
19.20 
19.50 
19.80 
20.10 
20.33 
20.80 
21.33 
21.57 
21.70 
21.70 
21.82 
21.88 
21.  D.") 
22. 00 
21.85 
21. 70 
21.60 
21.40 
21. 13 
20.97 
20.80 

Feet. 
20. 60 
20.00 
20.47 
20.40 
20.30 
20.00 
20.00 
20.00 
20.00 
19.90 
19.80 
19.70 
19.70 
19.57 
19.48 
19.32 
19.30 
19.30 
19.28 
19.23 
19.15 
19.03 
19.00 
19.00 
19.00 
18.95 
18.95 
18.92 

Feet. 
18.83 
18.80 
18.80 
18.73 
18.62 
18.60 
18.60 
18.42 
18.25 
18.13 
18.40 
18.70 
18.95 
19.20 
19.43 
19.63 
19.67 
19.70 
19.77 
19.80 
19.90 
19.90 
19.90 
19.90 
19.95 
20.00 
20.10 
20.15 
20.20 
20:35 
20.45 

Feet. 
20.55 
20.63 
20.70 
20.70 
20.80 
20.85 
20.90 
20.90 
21.05 
21.23 
21.45 
21. 62 
21.77 
21.85 
21.90 
21.97 
22.15 
22.28 
22.30 
22.30 
22.22 
22.10 
21.97 
21.80 
21.70 
21.60 
21.60 
21.60 
21.38 
2L18 

Ftet. 
21.00 
20.92 
20.  8f> 
20.75 
20.72 
20.62 
20.52 
20.35 
20.15 
20.00 
20.00 
19.92 
19.82 
19.80 
19.90 
20.00 
20.20 
20.00 
20.15 
20.20 
20.25 
20.25 
20.28 
20.30 
20.30 
20.38 
20.48 
20.60 
20.67 
20.78 
20.80 

Feet. 

20.83 
20.93 
20.98 
20.90 
20.82 
20.75 
20.62 
20.55 
20.40 
20.25 
20.10 
19.95 
19.85 
19.85 
19.70 
19.70 
19.80 
20.02 
20.33 
20.48 
20.65 
20.77 
20.88 
21.08 
21.33 
21.58 
21.83 
22.02 
22.00 
21.88 

Feet. 
21.72 
21.60 
21.45 
21.20 
20.93 
20.85 
20.60 
20.85 
20.15 
19.92 
19.80 
19.72 
19.62 
19.52 
19.38 
19.30 
19.15 
18.92 
18.75 
18.55 
18.40 
18.20 
17.90 
17.50 
17.15 
17.20 
17.18 
17.07 
17.10 
17.05 
17.05 

Feet. 
17.05 
17.05 
17.00 
16.90 
16.90 
16.90 
16.90 
16.90 
16.85 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.75 
16.70 
16.70 
16.68 
16.70 
16.70 
16.70 

Feet. 
16.70 
16.70 
16.70 
16.70 
16.70 
16.70 
16.65 
16.67 
16.70 
16.70 
16.66 
T6.70 
16.70 
16.70 
16.70 
16.78 
16.75 
16.80 
16.80 
16.80 
16.85 
16.85 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 
16.80 

Feet. 
16.72 
16.75 
16.80 
16.80 
16.80 
16.80 
16.80 
11.80 
16.80 
16.85 
16.85 
16.85 
17.07 
17.13 
17.15 
17.15 
17.20 
17.20 
17.20 
17.20 
17.22 
17.20 
17.20 
17.20 
17.20 
17.20 
17.20 
17.20 
17.16 
17.10 
17.10 

Feet. 
17.10 
17.10 
17.10 
17.10 
17.07 
17.05 
17.05 
17.00 
17.00 
17.00 
17.03 
17.07 
17.10 
17.10 
17.10 
17.15 

77.20 
17.20 
17.22 
17.80 
17.80 
17.80 
17.80 
17.80 
17.80 
17.30 
17,80 
17.80 
17.20 

Fet 

171 

17.1 

:i     

171 

4 

m 

r»  

IT* 

(5 

17.1 

17.S 

8 

A     o 

17.11 
17.1 

]0 

17.1 

11 

12 

13 

lftl 
Iftl 
11* 

14 

15 

16 

lft» 
HI 

lft» 

17 

Iftl 

18 

1*1 

19 

17.« 

20  

17.1 

21 

17.1 

•»«> 

17.1 

23         

17.1 

1*4 

17.» 

25 

17.1 

20 

-17.1 

''7 

17.1 

28 

17.1 

29  

17.1 

30 

17.1 

ai 

17.* 

Moan 

20.22 

19.60 

19.35 

21.50 

20.35 

20.70 

19.14 

16.82 

16.74 

17.03 

17.16 

17.« 

Digitized  by  LjOOQiC 


APPENDIX   MM — REPORT   OP    CAPTAIN   MARSHALL.         2617 
Gauge  readings  on  the  Illinois  River  below  Coppcnt*  Creek  Lock,  rssx 


Day. 


Jan. 


16.00 
16.88 
16.77 
16.70 
16.27 
10.45 
16.80 
17.23 
17.70 
18.10 
18. 57 
19.12 
10.05 
19. 72 
19.93 
20.38 
20.77 


6 

7 

8 i  21.07 

9 1  21.23 

50 !  21.40 

II *  21.51 

!2 j  21.00 

S3 1  21.62 

i4 21.70 

a ;  21.57 

J6 1  21.45 

H ;  21.37 

M !  21.20 

ft) i  21.03 


M). 
)1. 


Mean 19.56 


20. 87 
.20.80 


Feb. 


20.70 
20.48 
20.33 
20.18 
20.10 
20.00 
19.95 
19.87 
19.72 
19.60 
19.50 
19.40 
19.30 
19.20 
19.12 
19.02 
18.95 
18.90 
18.85 
18.82 
18.75 
18.65 
18.60 
18.65 
18.65 
18.60 
18.53 
18.50 


Mar. 


18.43 
18.40 
18.37 
18.30 
18.25 
18.20 
18.50 
17.97 
17.75 
17.70 
18.20 
18.40 
18.58 
18.90 
19.10 
19.17 
19.23 
19.35 
19.40 
19.45 
19.50 
19.50 
19.55 
19.60 
19.60 
19.60 
19.73 
19.83 
19.95 
20.00 
20.05 


Apr. 


20.22 
20.30 
20.30 
20.25 
20.30 
20.40 
20.45 
20.65 
20.85 
21.03 
21.22 
21.33 
21.40 
21.48 
21.60 
21.72 
21.85 
22.03 
22.10 
22.10 
22.05 
21.93 
21.78 
21.70 
21.62 
21.50 
21.50 
21.28 
21.25 
21.08 


18. 98     21. 24 


May. 


20.50 
20.70 
20.63 
20.57 
20.50 
20.45 
20.35 
20.10 
19.90 
19.73 
19.70 
19.67 
19.60 
19.52 
19.60 
19.68 
19.70 
19.73 
19.88 
19.90 
19.93 
20.00 
20.00 
20.00 
20.00 
20.07 
20.25 
20.35 
20.40 
20.40 
20.40 


20.07 


June. 


20.40 
20.53 
20.60 
20.50 
20.43 
20.33 
20.30 
20.27 
20.20 
20.10 
20.02 
19.88 
19.73 
19.67 
19.50 
19.50 
19.57 
19.67 
19.90 
20.12 
20.35 
20.45 
20.72 
21.00 
21.30 
21.62 
21.73 
21.90 
21.90 
21.75 


20.46 


July. 


21.52 
21.32 
21.10 
20.80 
20.53 
20.44 
20.20 
19.94 
19.75 
19.40 
19.10 
18.80 
18.53 
18.43 
18.30 
18.13 
17.87 
17.00 
16.53 
16.35 
16.05 
15.90 
15.85 
15.55 
15.40 
15.40 
15.30 
15.18 
15.07 
15.00 
14.95 


Aug. 


17.86 


14.92 
14.85 
14.75 
14.53 
14.33 
14.03 
13. 87 
13.63 
13.43 
13.25 
13. 13 
13.00 
12.92 
12.82 
12.80 
12.77 
12.70 
12.62 
12.60 
12.66 
12.65 
12.70 
12.62 
12.60 
12.60 
12.60 
12.00 
12.60 
12.60 
12.60 
12.55 


Sept. 


12.50 
12.50 
12.50 
12.50 
12.  45 
12. 43 
12.40 
12.  43 
12.03 
12.60 
12.60 
12.60 
12.60 
12.60 
12.67 
12.75 
12.80 
12.80 
12.85 
12.85 
12.87 
12.90 
12.85 
12.80 
12.80 
12.80 
12.80 
12.73 
12.68 
12.65 


13. 17     12. 66 


Oct.    I  Nov. 


12. 65 
12.65 
12.70 
12.75 
12.75 
12.80 
12.80 
12. 75 
12.78 
12.80 
12.80 
12.80 
13.25 
13.30 
13.35 
13.40 
13.40 
13.40 
13.40 
13.40 
13.42 
13.60 
13.50 
13.50 
13.50 
13.50 
13.45 
18.40 
13.40 
13.40 
18.40 


13.16 


13.38 
13. 30 
13.27 
13.20 
13.20 
13.15 
13.12 
13. 10 
13.08 
13.00 
13.00 
13.00 
13.08 
13.08 
13.10 
13.10 
13.18 
13.22 
13.85 
13.40 
13.48 
13.50 
13.50 
13.57 
13.60 
13.63 
13.70 
13.70 
13.75 
13.80 


Deo.  . 


13.80 
13.80 
13. 80 
13.88 
13.80 
13.72 
13.70 
13. 62 
13.60 
13.50 
13.50 
13.42 
13.33 
13.30 
13.30 
13.35 
13.40 
13.40 
13.40 
13.40 
13.40 
13.40 
13.40 
13.42 
18.40 
13.48 
13.50 
13.50 
18.58 
13.60 
13.60 


13.32  I    13.52 


PRKLIMIXARY  REPORT  OF  W.  E.  WORTHEN,  CHIEF  ENGINEER,  AND  JOHN  NEWTON, 
CONSULTING  ENGINEER,  TO  BOARD  OF  TRUSTEES  OF  SANITARY  DISTRICT  OF  CHI- 
CAGO, ON  FEASIBLE  ROUTES  FOR  DRAINAGE   CHANNEL   FROM   CHICAGO  TO  JOLIET. 

We  have  the  honor  to  submit  a  preliminary  report,  with  a  map,  showing  certain 
feasible  routes  for  the  proposed  drainage  channel  from  Chicago  to  ,T6liet. 

The  dimensions  of  the  drainage  channel  have  been  described  by  the  act  "to  create 
sanitary  districts  and  remove  obstructions  in  the  Desplaines  and  the  Illinois  Rivers," 
etc.    (Section  208.) 

This  apt  provides  that  the  drainage  channel  "shall  be  constructed  of  sufficient  size 
and  capacity  to  produce  and  maintain  at  all  times  a  continuous  flow  of  not  less  than 
300.000  cubic  feet  of  water  per  minute,  and  to  be  of  a  depth  of  not  less  than  14  feet, 
aua  a  current  not  exceeding  3  miles  per  hour,  and  if  any  portion  of  any  such  channel 
shall  be  cut  through  a  territory  with  a  rocky  stratum  where  such  territory  with 
rocky  stratum  is  above  a  grade  sufficient  to  produce  a  depth  of  water  from  Lake 
Michigan  of  not  less  than  18  feet,  such  portion  of  such  channel  shall  have  double  the 
flowing  capacity  before  provided  for,  and  a  width  of  not  less  than  160  feet  at  the 
bottom,  capable  of  producing  the  depth  of  not  less  than  18  feet  of  water. 

DESCRIPTION  OF  NEW  ROUTES  AND  ESTIMATE8. 

Of  all  the  new  routes  that  have  been  surveyed,  plotted,  profiled,  cross-sectioned, 
and  estimated,  two  only  have  been  selected  for  comparison — those  marked  on  plan 
in  full  lines,  the  Ogden  ditch  line  and  the  line  "  D."  We  think  the  former  to  be  the 
better,  as  it  is  somewhat  less  expensive,  and  it  provides  at  the  same  time  for  carrying 
off  the  storm  water  of  the  Upper  Desplaines  without  the  necessity  of  constructing 
expensive  cut-oils  from  the  Desplaines  to  the  lake  north  of  Chicago.  In  this  view 
the  channels  estimated  and  designed  for  the  maximum  flow  of  600,000  cubic  feet  per 
minute  will  suffice,  and  with  the  gate  cut-off  in  the  Ogden  ditch  line,  somewhere  in 
the  west  fork  of  South  Branch,  will  prevent  the  high  water  of  the  Desplaines  flow- 
ing back  into  the  Chicago  River. 


APPROXIMATE  ESTIMATE. 


We  estimate  the  total  cost  of  entire  line  of  18  feet  water  depth  by  way  of  Ogden 
ditch  at  $25,700,000. 

If  the  excavation  in  earth  be  reduced  to  14  feet  water  depth  and  the  side  rubble 
walls  be  omitted,  we  estimate  the  cost  at  $22,700,000. 

Digitized  by  VjOOQ 


le 


2G18   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  IT.  S.  ARMY. 

If  the  cliff erence  between  14  feet  and  the  maximum  depth  provided  by  law  is  er 
to  be  taken  out  it  could  be  much  more  cheaply  done  when  the  channel  is  dry  tk 
by  dredging  after  the  water  has  been  let  in.  Most  of  the  work  in  the  excavau 
and  transfer  of  material  must  be  done  by  machinery,  and  under  a  thorough  sy&t* 
with  the  best  modern  appliances,  ample  space  for  the  piling  up  of  waste,  and' rear 
removal  by  rail,  the  channel  should  be  completed  in  4  years. 

Between  Bridgeport  and  Willow  Springs  there  will  be  17,526,000  cubic  yard**' 
waste  material  if  the  water  depth  is  18  feet,  and  14,656,000  if  the  water  depth  iaJ 
feet. 

Between  Willow  Springs  and  the  Joliet  Basin  there  will  be  3,500,000  cubic  y*» 
of  earth  excavation,  3,537,000  cubic  yards  of  hardpan  excavation,  and  13,35L# 
cubic  yards  of  rock  excavation. 

Between  Willow  Springs  and  the  Joliet  Basin  there  will  be  18,948,600  cubic  yaa 
of  waste  material,  of  which  13,351,830  cubic  yards  are  rock. 

How  far  earth  and  rock  may  be  found  to  be  of  marketable  or  other  value  we  lew 
to  experts;  but  it  would  seem  that  the  rock  has  already  a  market,  and  it  could i 
stored  on  the  banks  while  waiting  disposal. 

The  dimensions  of  the  section  of  the  channel  are  shown  in  the  drawing,  being  a 
average  width  of  180  feet,  with  nearly  vertical  sides,  and  the  depth  of  18  ieet  bek 
the  flow  line  of  water. 

A  route  following  the  line  of  the  canal  is  feasible,  but  it  must  be  considered  til 
the  canal  is  already  a  part  of  a  drainage  system,  and  can  not  at  present  be  dispen4 
with.  To  attempt  to  convert  it,  while  thus  used,  into  the  main  channel  of  the  w 
system  would  be  attended  with  great  difficulty  and  cost. 

Although  not  urgently  required  until  the  completion  of  the  system,  we  have  e* 
sidered  it  expedient  at  this  time,  with  the  view  of  eventually  securing  an  ample  s* 
~>ly  of  lake  water,  to  call  attention  to  the  necessity  of  straightening,  widening,  ti 
iredging  in  certain  places  the  Chicago  River  and  its  branches,  and  of  increasing » 
discharge  of  the  pumps  at  Fullerton  avenue.  That  discharge  now  averages  12,9 
feet  per  minute,  and  it  should  be  increased  to  30,000  at  the  lowest.  Provision  m* 
be  made  also  for  conveying  a  supply  of  fresh  water  into  the  east  and  west  arm*  I 
the  south  fork,  and  for  carrying  off  the  diluted  contents. 

The  law  provides  lor  tne  new  drainage  channel  to  terminate  at  the  upper  basis! 
Joliet.  The  addition  of  300,000  cubic  feet  per  minute,  the  usual  estimated  flow* 
channel,  will  drown  out  Locks  5  and  6.  Consequently  some  adequate  means  mtf 
be  devised  to  dispose  of  the  discharge  of  the  channel  at  that  place,  so  that  properr. 
persons,  and  health  in  the  Illinois  River  Valley  shall  not  be  endangered. 

From  the  termination  of  the  channel  at  Joliet  to  a  point  above  the  Snag,  rock  * 
cavation  could  be  advertised  as  soon  as  the  title  to  the  lands  is  secured.  It  ia  p* 
posed,  first,  to  cut  a  longitudinal  trench — a  part  df  the  channel — through  the  retf 
in  that  portion  of  the  route  just  described.  The  trench  thus  executed  -will  sit 
much  in  pumping  and  in  plant,  and  its  completion  will  constitute  an  important  pr* 
ress  in  the  execution  of  the  whole  system.  In  fact,  to  effect  the  drainage  of  * 
whole  work  during  the  progress  of  excavation,  the  lower  portion,  toward  Job* 
would  naturally  be  first  undertaken. 

W.  E.  WORTHENT, 

Chief  Engineer. 
John  Newton, 

Consulting  Engineer. 
To  the  honorable  Board  of  Trustees  of  the  Sanitary  District  of  Chicago. 
January  13, 1891. 


Si 


REPORT  OF  W\  E.  WOUTHEN,  CHIEF  ENGINEER,  AND  JOHN  NEWTON,  CONSULTING  tf 
GINEER,  TO  BOARD  OF  TRUSTEES  OF  CHICAGO  SANITARY  DISTRICT,  ON  LOCATION  f  , 
DRAINAGE  CHANNEL  BETWEEN  JOLIET  AND  SUMMIT.  | 

February  21,  189L 

We  have  the  honor  to  submit  the  following  report: 

In  our  preliminary  report  of  January  13  last,  the  line  of  the  drainage  chans4 
with  dimensions  of  its  cross  sections,  as  prescribed  by  the  provisions  of  the  act  e» 
ating  the  sanitary  district  of  Chicago,  was  submitted  to  the  board  of  trustees. 

ROUTE  OF  PROPOSED  DRAINAGE   CHANNEL  LAID  OUT. 

Since  that  report  and  agreeably  to  the  instructions  of  the  board  to  the  chief  * 
gineer  "to  locate  a  route  pursuant  to  his  report,  on  the  ground  between  Joliet  u 
the  boundary  of  the  district  near  the  Summit,  so  as  to  enable  the  board  to  mate 
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;al  location  of  the  route  between  those  points;  and  that  the  attorney  of  the  board 
ipare  the  proper  petition  to  enable  iho  board  to  begin  condemnation  proceedings, 
stuuire  the  right  of  way  over  the  route/'  the  said  route  has  been  laid  out,  and  a 
aeription  of  the  lands  to  be  taken  for  the  construction  of  the  drainage  channel, 
retlier  with  plats  of  the  same,  has  been  furnished  to  the  attorney  of  the  board. 

NEW  ESTIMATE  OP  EXCAVATION   OF    PROPOSED  DRAINAGE  CHANNEL  TO  BE  HADE. 

For  the  purpose  of  a  more  thorough  estimate  of  the  quantities  of  material  to  be 
cava  ted  from  the  proposed  drainage  channel,  additional  oross  sections  along  the 
ute  with  borings  have  been  undertaken  and  are  now  nearly  completed.  So  fir  as 
n  be  judged,  a  new  estimate  will  not  exceed  that  of  the  preliminary  report. 

tOVISION   FOR  THE   DISCHARGE  OF   THE    DRAINAGE    CHANNEL  AT   JOUET   AND   FOR 
THE  CREATION  OF  WATER  POWER. 

Extract  from  preliminary  report  of  January  13  last: 

"The  law  provides  for  the  new  drainage  channel  to  terminate  at  the  upper  basin 
;  Joliet.  The  addition  of  300,000  cubic  feet  per  minute,  the  usual  estimated  flow  of 
lannel,  will  drown  out  Locks  5  and  6.  Consequently  some  adequate  means  must  be 
svised  to  dispose  of  the  discharge  of  the  channel  at  that  place,  so  that  property, 
arsons,  and  health  in  the  Illinois  River  Valley  shall  not  be  endangered." 

Surveys  and  contoured  maps  of  portions  of  the  city  of  Joliet  on  each  side  of  the 
ver  have  been  made  for  the  study  of  the  prolongation  of  the  water  way  below  that 
ity,  with  the  conditions  imposed  of  avoiding  flooding  the  Upper  Joliet  Basin  and 
ro  wning  out  Locks  5  and  6,  and  of  securing  at  the  same  time  more  fall  for  the  inci- 
ental  water  power  created,  which,  under  section  192  of  the  drainage  act,  the  board 
f  trustees  is  empowered  "to  control  and  dispose  of." 

Some  of  the  results  above  mentioned  can  be  secured  by  the  construction  of  a  tun- 
el  channel  under  Joliet,  or  by  the  laying  of  a  wrought-iron  pipe,  24  feet  in  diame- 
sr,  along  the  banks  of  the  river  to  some  dosirable  locality  below  the  city  of  Joliet. 
urveys  have  demonstrated  that  either  a  tunnel  or  an  iron-pipe  extension  is  entirely 
raeticable,  and  that  if  the  pipe  be  adopted,  that  either  side  of  the  river  may  be  used 
3r  the  erection  of  wheels.  If  the  flow  through  the  channel  is  300,000  cubic  feet  per 
linnte,  with  the  net  fall  at  this  place  of  some  46  feet,  the  power  obtained  will  equal 
0,000  net  horse-power,  allowance  being  made  for  lockage,  and  the  total  cost  will  be 
mall  in  comparison  with  the  value  of  results. 

The  engines  of  paper  mills  usually  run  the  full  24  hours  for  6  days  in  the  week,  but 
aost  of  the  manufactories  run  but  10  hours  per  day  at  the  maximum,  and  less  on  the 
»vcrage.  The  power  here  supplied  is  continuous,  however,  and  if  it  were  transferred 
ly  electric  currents  to  the  city  of  Chicago,  it  could  be  used  for  various  purposes, 
uch  as  lighting,  or  for  power  applied  to  pumping  sewage,  etc. 

It  is  contemplated,  if  the  United  States  should  adopt  the  drainage  channel  as  a 
)art  of  the  navigation  system  between  the  Illinois  River  and  Lake  Michigan,  that 
hoy  will  construct  a  loqk  of  suitable  dimensions,  as  a  means  of  communication 
rom  the  drainage  channel  to  the  upper  basin  at  Joliet. 

IEA80N8  FOR  THE  CHOICE  OF  ROUTE  FOR  THE  DRAINAGE    PROPOSED  IN    THE  PRE- 
LIMINARY REPORT. 

The  possibilities  of  the  Illinois  and  Michigan  Canal  as  the  line  of  the  principal 
irainage  channel  were  investigated  before  recommending  any  route.  The  difficul- 
ties of  non-interference  with  the  "  p ubl  i c  use  *'  during  the  time — say  4  years — occupied 
in  the  enlargement  and  deepening  of  the  canal  necessary  for  its  conversion  into  the 
drainage  channel,  the  extra  cost  of  rock  excavation,  if  this  be  carried  on  while  the 
oanal  is  kept  in  u  public  use"  and  used  also  for  the  transport  of  sewage,  were  seri- 
ously considered. 

Tile  large  cross  section  that  the  law  demands  for  the  western  portion  of  the  drain- 
age channel — which  is  in  rock — made  it  expedient  to  adopt  the  recommended  route, 
vjiich  would  likewise  serve  for  the  diversion  of  the  Upper  Desplaines.  Since  that 
report  we  have  more  fully  considered  the  plans  of  Mr.  Hering  for  the  diversion  of 
the  Upper  Desplaines,  first  into  the  north  branch  and  then  into  the  lake  by  a 
channel  at  Bowmanville,  and  we  have  made  a  personal  examination  of  the  locality. 

In  Mr.  Hering's  report  of  July  1,  1887,  to  the  mayor  and  common  council  upon  his 
project  for  the  diversion  of  the' Upper  Desplaines,  he  states:  "At  Summit  the  drain- 
age area,  including  that  of  Salt  Creek,  will  be  194  square  miles,  and  the  quantity  of 
water  will  not  differ  much  front  that  which  now  flows,  during  floods,  toward  Joliet/' 
and  he  estimates  that  even  after  the  completion  of  his  scheme  for  the  diversion,  that 
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from  4,000  to  5,000  cubic  feet  per  second  during  floods  will  not  be  intercepted,  ^. 
as  before,  will  flow  down  the  Desplaines. 

Our  cod  elusion  is  in  confirmation  of  our  previous  recommendation  on  this  su>< 
submitted  to  the  board,  viz,  that  the  portion  of  the  drainage  channel  beyond* 
Summit  be  used  as  the  diversion  of  the  Upper  Desplaines.  In  this  connection  itiL 
be  seen  by  the  records  of  the  flood,  whicn  culminated  on  February  9,  1887,  wfi  i 
volume  of  10,324  cubic  feet  per  second,  that  it  fell  on  the  10th  to  8,000  cubic  feet* 
the  11th  to  7,000,  and  on  the  16th  to  2,000,  rising  again  on  the  19th  to  5,174  cubic  K 
The  effect  of  the  outflow  from  this  flood  through  the  Chicago  River  into  the  lakf  j 
shown  by  the  sketch  of  Mr.  Hering.  It  does  not  appear  to  have  reached  the  A 
and  contaminated  the  water  supply,  except  at  the  period  of  maximum  flood  of  1(15 
cubic  feet  per  second.  After  the  construction  of  the  proposed  new  drainage  ck- 
nel,  comparatively  little  water  from  such  a  flood  would  find  its  way  into  the  rbi 
even  for  a  brief  period,  if  the  gates  (which  it  is  proposed  to  place  in  the  new  dni- 
age  channel)  were  left  open.  Ten  thousand  cubic  feet  per  second  is  to  bo  provwi 
for  in  the  new  channel,  when  the  system  contemplated  by  the  present  law  is  ea- 
pleted,  and  the  floods  in  the  Upper  Desplaines  exceeding  this  quantity  are  exext 
ingly  rare. 

The  great  facilities  of  discharge  of  floods  through  the  new  channel  into  the  ft- 
plaines,  compared  with  those  existing  at  present,  if  duly  weighed  and  brought  m 
calculation,  indicate  that  the  time  of  stagnation  of  sewage  in  the  river  "would* 
brief.  Finally,  the  Illinois  Canal,  in  the  altered  condition  recommended  further! 
in  this  paper,  would  probably  prove  sufficient  during  a  flood  of  the  magnitude  oii 
above,  and  even  unassisted  by  the  new  drainage  channel  and  the  diversion  of* 
upper+Desplaines,  to  prevent  a  pollution  of  the  water  supply. 

PLAN  FOR  THE  INCREASE  OF  FLOW  FROM  THE  RIVER  THROUGH  THE  SOUTH  BRA38 
AND  WEST  FORK  TO  BRIDGEPORT. 

Lines  are  laid  down  in  the  sketch  accompanying  this  paper  to  indicate  the  mofr 
cations  necessary  between  Bridgeport  and  the  river  through  the  West  Fork  si 
South  Branch,  to  secure  a  uniform  width  of  160  feet  and  central  depth  of  15  fc 
thus  effecting  an  amelioration  of  navigation  and  greater  facilities  for  the  dilution! 
sewage  by  the  increase  of  flow  from  the  lake. 

DISPOSAL  OF  SEWAGE  FROM  STOCK    YARDS. 

It  seems  to  us  imperative  that  all  the  drainage  of  the  stock  yards  and  packit 
houses  should  be  kept  out  of  the  east  and  west  arm  of  the  South  Fork.  Otbexvk 
from  the  size  of  the  cross  sections  of  those  arms,  an  introduction  of  fresh  water  ft* 
the  lake,  larger  than  could  be  removed  by  the  Illinois  Canal,  must  be  induced » 
prevent  stagnation. 

For  the  introduction  of  a  sufficient  amount  of  fresh  water  from  the  lake  into  th# 
arms  the  slight  difference  of  level  would  enforce  the  construction  of  a  water  way  (eitfc 
a  conduit  or  open  cut)  of  large  and  costly  dimensions  if  gravity  flow  alone  be  us* 
Pumping  would  therefore  be  a  necessity  to  increase  the  nead,  and  consequents 
diminish  the  cross  section  and  cost.  However,  the  value  of  real  estate  along* A 
line  of  supply  would  preclude  the  idea  of  the  open  cut  and  make  the  adoption  i 
the  conduit  preferable  whenever  in  the  future  the  growth  of  the  city  would  mabi 
connection  with  the  lake  at  this  place  a  necessity. 

It  is  therefore  judged  expedient  to  recommend  that  an  intercepting  sewer  fta 
Halstead  street  along  the  northerly  line  of  the  packing  houses  be  constructed  of  J 
capacity  equal  to  the  maximum  flow — 38  cubic  feet  per  second— of  these  establii 
ments,  and  that  it  be  extended  to  the  extremity  of  the  west  arm,  and  here  a  pun? 
ing  station,  with  a  pump  of  the  capacity  of  discharge  of  700  cubio  feet  per  secant 
be  located,  drawing  both  from  the  west  arm  and  the  intercepting  sewer,  and  dire* 
ing  the  united  discharge  into  a  sewer  or  open  cut  leading  through  Thirty-nistt 
street  to  the  Illinois  Canal  By  this  means  the  flow  from  the  packing  houses  will  fc 
kept  from  stagnating  and  becoming  offensive,  and  will  be  diluted  to  a  greater  degw 
of  purity  than  that  already  flowing  into  the  canal.  This  flow  will  not  average  w& 
than  10  hours  per  day. 

We  make  no  estimate  of  this  work,  fbr  the  reason  that  it  seems  to  us  the  expo* 
should  be  borne  by  the  private  establishments  which  contribute  so  largely  to  tb 
nuisance  to  be  abated,  and  by  the  city  also,  which  intends  to  and  must  make  used 
it  as  an  important  part  of  the  sewerage  system. 

MODIFICATION  OF  THE  ILLINOIS  AND  MICHIGAN  CANAL. 

After  considerable  deliberation  of  the  question  whether  to  continue  the  pumpiBj 
station  at  Bridgeport  or  to  effect  the  transport  of  sewage  along  the  canal  by  gravitj 
alone,  it  is  recommended  to  adopt  the  latter  plan.    Even  if  the  former  plan  tt«i 
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Gained  it  would  still  become  necessary,  in  view  of  increasing  the  flow,  to  deepen 
b  canal  in  order  to  obtain  the  necessary  cross  section  for  the  transport-  of  sewage. 
The  plan  by  gravitation  involves  sinking  the  bottom  of  the  canal  as  far  as  the  first 
>k,  lowering  the  water  surface  about  5£  feet,  with  the  modification  of  that  lock 
idered  necessary  by  this  change,  increasing  tie  cross  section  and  discharge,  and 
oviding  an  overflow. 

The  discharge  into  the  canal  will  be,  according  to  the  fluctuation  of  the  lake,  from 
JOO  to  1,500  cubic  feet  per  second,  or  72,000  to  §0,000  cubic  feet  per  minute. 
Estimate  of  cost  of  rock  and  earth  excavation  and  of  change  of  lock  at  Bridgeport 
id  Lock  No.  1  at  Lockport,  $3,200,000. 

In  addition,  but  the  cost  not  estimated,  there  must  be  some  changes  in  the  appli- 
tion  of  water-power  at  Norton  &  Co.'s  mills,  on  the  canal  at  Lockport,  on  account 
the  lowering  of  the  head  of  water. 

We  have  expressed  our  preference  for  the  above  scheme  of  making  the  flow  in  the 
nal  by  gravitation,  but  we  have  also  estimated  the  cost  of  excavation  for  a  larger 
pacity  of  flow  in  the  canal  by  pumps,  preserving  the  present  level  nearly,  but 
ver  exceeding  it,  and  reducing  the  lift  at  Bridgeport  to  increase  the  discharge  of 
e  pumps.  All  excavation  done  under  this  scheme  is  so  much  towards  that  neces- 
ry  for  the  flow  by  gravitation. 

Estimated  cost  of  increasing  the  section  of  the  Illiuois  Canal  and  maintaining  an 
creased  flow  by  pumping,  $1,800,000. 

Extract  from  official  report  of  Bridgeport  pumping  works. 


Tear. 


Total 
operating 
expenses. 


*5 

J6 

*7 

$8 

»  (9  months). 


$44,644.07 
40, 973. 40 
43, 698. 92 
39, 618. 91 
74,305.02 


In  1889  there  were  oomplete  repairs  of  all  the  pumps.] 

The  above  table  represents  the  yearly  cost  of  the  Bridgeport  pumps,  which  it  is 
>t  proposed  to  change  in  the  pumping  scheme. 

FULLBRTON  AVENUE  PUMPING  STATION  AND  BOWMAN VILLE. 

In  our  previous  report  we  recommended  the  increasing  of  the  discharge  of  the 
illerton  Avenue  pumps,  but  it  is  doubtful  if  this  could  be  effected  witnout  the 
bstitution  of  otner  pumps,  and  as  by  the  report  of  the  commissioner  of  public 
orks  the  duty  of  those  pumps  is  very  small,  it  would  be  economy  to  supply  new 
imps  of  increased  capacity.  Accordingly,  as  the  change  is  necessary,  we  would 
commend  that  the  new  pumps  be  placed  at  Bowmanville  instead  of  at  Fullertou 
-enue,  for  the  reason  that  the  North  Branch,  as  the  area  of  dwellings  extend  north- 
ards,  is  progressively  the  receptacle  of  sewage,  and  it  becomes  therefore  more  and 
ore  ne<aes8ary  also  to  shift  the  pumping  and  flushing  station  northwards. 
The  communication' with  the  lake  at  Bowmanville  to  supply  water  for  flushing 
iffht  preferably  be  by  a  conduit  instead  of  by  a  cut. 

The  cost  of  water  connection  between  the  lake  at  Bowmanville  and  the  North 
ranch  of  the  Chicago  River  has  been  estimated  on  the  basis  of  the  construction  of 
16-foot  brick  conduit,  with  a  pumping  engine  similar  to  the  sewage  engine  at  Mil- 
aukee,  with  boilers,  engine  rooms,  water  gates,  etc.,  at  the  lake,  all  complete  and 
.  working  order. 

Estimate. 

onduit -" $900,000 

limping  engine,  house,  etc 70, 000 

It  has  not  been  considered  necessary  at  present  to  estimate  for  a  duplicate  engine, 
j  the  one  at  Fullerton  avenue  might  answer  temporarily  during  the  repairs  of  the 
le  at  Bowmanville.  The  flow  through  an  open  cut,  as  proposed  by  Mr.  Heriug, 
ould'he  at  times  by  gravity,  but  there  would  be  a  necessity  of  some  pumping  engine 
»  make  this  current  sufficiently  permanent  to  act  as  a  flush  on  the  North  Branch. 
[Notk. — The  main  drainage  channel  has  been  decided  by  the  drainage  law  to  have 
wnrually  the  capacity  of  600,000  cubic  feet  per  minute,  but  not  actually  to  carry 
ore  than  300,000  cubic  feet,  unless  the  United  States  should  first  guarantee  the 
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sanitary  district  against  damages  along  the  Desplaines  and  Illinois  rivers,  m 
from  the  additional  amount  of  water. 

No  provision  has  been  decided  to  provide  more  than  about  300,000  cubic  fe 
the  channel,  nor  is  there  any  apparent  necessity  therefor,  until  the  conditio 
nexed  to  the  discharge  of  600,000  cubic  feet  shall  have  been  fulfilled  by  tlie  la- 
ment.] 

8YNOP8I8  OF  SUBJECTS  TREATED  IN  THIS  REPORT. 

(1)  The  drainage  channel  has  been  laid  out  between  Joliet  and  the  Summit, 
description  of  the  lands  to  be  taken  for  the  construction  of  that  portion  of  the  e 
age  channel,  together  with  plats  of  the  same,  has  been  furnished  to  the  iitton 
the  board. 

(2)  A  new  estimate  of  cost  of  the  drainage  channel  will  soon  be  prepared. 

(3)  Provision  is  made  for  the  discharge  of  the  drainage  channel  at  Joliet  an 
the  incidental  creation  of  water-powers. 

(4)  Reasons  are  given  for  the  choice  of  route  for  the  draiuage  channel  propos 
the  preliminary  report.  The  large  estimated  cost  of  this  channel  is  due  to  the j 
depths  which  the  drainage  act  prescribes.  The  capacity  of  the  proposed,  chi 
and  its  great  cost  therefore  enforces,  in  order  to  save  further  expense,  the  ch** 
it  for  the  diversion  of  the  upper  Desplaines. 

(5)  Plan  for  the  increase  of  flow  through  the  South  Branch  and  West  F* 
Bridgeport. 

(6)  Disposal  of  sewage  from  the  stock  yards  and  packing  houses. 

(7)  Modification  of  the  Illinois  and  Michigan  Canal  and  its  use  as  an  auxilic 
the  drainage  system. 

(8)  Pumping  station  at  Fullerton  avenue  and  Bowman ville. 

In  the  reports  rendered  by  the  engineers,  they  have  treated  the  subject  d 
drainage  as  broadly  and  as  fully  as  the  scope  of  the  legislative  act  extended:) 
have  prescribed  the  route  and  dimensions  of  the  principal  drainage  chiuind 
drainage  of  the  stock  yards  and  packing  houses  and  of  the  east  and  west  armtl 
drainage  of  the  North  Branch,  the  diversion  of  the  upper  Desplaines,  and  the  adi 
tion  of  the  Illinois  and  Michigan  Canal  within  the  limits  of  Cook  County  to  tbri 
poses  of  an  auxiliary  drain  discharging  eventually  into  the  main  drainage  end 

Estimates  have  been  made  for  all  independent  work  pertaining  to  the  botf 
trustees  alone,  but  in  several  cases  where  the  cost  of  construction  or  of  modified 
of  existing  structures  belonged  equitably  to  private  parties  or  to  the  city  of  CM 
no  estimate  has  been  made. 

A  revised  estimate  will  be  made  of  the  excavation  of  the  principal  drainage  <* 
nel  as  soon  as  all  the  measurements  are  completed.  j 

No  estimate  of  land  damages  has  been  made,  as  this  is  clearly  beyond  the 
engineering  duties. 

W.  E.  WORTHEX, 

Chief  Engit 

John  Newton, 

Consulting  EngU 

The  honorable  Board  of  Trustees  of  the  Sanitary  District  of  Chicago 


. 


REPORT  OF  SAMUEL  G.  ARTING8TALL,   CHIEF   ENGINEER,   TO   BOARD   OF  TRl 
8ANITARY  DI8TRICT  OF   CHICAGO,  ON   RESULTS   OF   CHEMICAL  ANALY8IS  OF  SI 
TAKEN  FROM  CHICAGO  RIVER  AND  BRANCHES. 

Gentlemen:  Herewith  find  the  mean  results  of  133  samples  of  sewage  take 
the  Chicago  River  and  its  branches  and  analyzed  by  Prof.  J.  H.  Long.     The  « 
reports  of  each  sample  are  in  the  possession  of  this  department. 
Yours  respectfully, 

Samuel  G.  Artikgstali. 

Chief  Eagi* 

The  honorable  Board  of  Trustees  of  the  Sanitary  District  of  Chicago 

May  20, 1891. 
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Meant*  of  analyses  of  sewage  samples  (results  given  in  parts  per  million). 
[By  Prof.  J.  H.  Long.] 


Hals  tend  street  and  Thirty-ninth,  Nov. 

5  to  25,  1890 

Ihtlstead    street    and     Thirty -ninth, 

storm  water,  Nov.  16,  1890 

A  nli land  avenue  and  Brennock  sewers, 

Dec.  5  to  30,  inclusive,  1890 

I.  and  M.  Canal  at  Bridgeport,  Oct.  16 

to  Dec.  30,  inclusive,  1890 

Hain  street,  South  Branch,  Dec.  26  to 

29,  1890 

Thirty-fifth  street  and  South  Fork, 

Nov.  29,  1890 

Twenty-second     street     and     South 

Branch,  Nov.  29,  1890 

Polk  Street  Bridge,  South   Branch, 

Nov.28,  1890 

Madison  Street  Bridge,  South  Branch, 

Nov.28,  1890 

Kinsie  Street  Bridge,  North  Branch, 

Nov.  27,  1890 

Goose  Island,  North  Branch,  Nov.  27, 

1890 

Fullerton     Avenue     Bridge,    North 

Branch,  Nov.  26,  1890 

Civ  bourn  Place  Bridge,  North  Branch, 

ttov.  26,  1890 


S 


21 

I 

24 

76 

3 


III 
flip 

S3  ao  -•-» 
H 


10.04O 


o 
H 


973.0 

782 


17. 7^ 
8.6° 


Si 


694.9 

588 


i 


I 


6,473.7     4,048.0  |  2, 


493.2 

301.7 

320.7 

236. 0 

!,  394 

2, 092 

398 

344 

360 

280 

272 

226 

342 

276 

294 

226 

216 

188 

226 

190 

278.1 
194 
4-27.7 
101.5 

84.7 

30.2 

54 

74 

46 

66 

68 

28 


§1 

$  08 


815.4 

674 
5, 581. 3 

388.2 

287.3 
2,258 

236 

268 

216 

254 

244 

174 

216 


8? 

11 


628.6 

566 
3,860.3 

320.5 

218.7 
2,008 

200 

214 

170 

198 

206 

146 

186 


Halwtead  street  and  Thirty-ninth, 

Nov.5to  25,  1890 

Halstead  street  and  Thirty-ninth, 

storm  water,  Nov.  16,  1890 

Ashland  avenue  and  Brennock  sew- 
ers, Dec.  5  to  30,  inclusive,  1890  . . 
I.  and  M.  Cnnal  at  Bridgeport,  Oct. 

16  to  Dec.  30,  inclusive,  1890 

Main  street,  South  Branch,  Dec.  26 

to  29,  1890 

Thirty -fifth  street  and  South  Fork, 

Nov.  29,  1890 

Twenty-second  street  and  South 

Branch,  Nov.  29,  1890 

Polk  Street  Bridge,  South  Branch, 

Nov.28,  1890 

Madison    Street     Bridge,    South 

Branch,  Nov.  28,  1890 

'  Kinzie  Street  Bridge,  North  Branch, 

Nov.  27,  1890 

Goose  Island,  North  Branch,  Nov. 

27,1890 

Fullerton  Avenue  Bridge,  North 

Branch,  Nov.  26.  1890 

Clvbourn    Place    Bridge,    North 

Branch,  Nov.  26,  1890 


Si 


186 
108 
,721.0 
167.7 

68.6 
250 

36 

54 

46 

56 

38 


157.6 
108 
894.4 
105.0 

33.3 
136 
162 

92 

56 

88 

50 

42 

10 


El 

3 


30.6 

42.0 

327.4 

18.01 

11.39 

157. 92 

6.44 

7.56 

5.04 

6.16 

5.04 

2.52 

3.64 


II 


37.2 
51.0 
418.5 
21.85 
13.83 
191. 76 
7.82 
9.18 
6.12 
7.58 
6.12 
3.06 
4.42 


.a 

s 

H 

is 


14.6 
20.8 
81.7 
13.17 
15.68 
152. 00 
2.56 
2.88 
2.94 


a* 

2-S 


51 


5.0 
2.1 
112.7 
1.65 
2.59 
6.20 
0.96 
1.28 
1.10 


8| 
©.a 

si 


72.6 
38.7 
428.8 
20.60 
14.85 
70.40 
11.52 
11.12 
7. 


3 


2.40 

1 

1.68 

10.88 

1.92 

1.04 

11.52 

1.44 

0.67 

2.24 

2.18 

1.56 

2.72 

108.0 

116.1 

1894.8 

70.33 

25.25 

916. 15 

16.28 

18.01 

14.51 

18.40 

14.33 

5.66 

8.67 
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REPORT  OF  SAMUEL  G.  ARTING8TALL,  CHIEF  ENGINEER,  TO  BOARD  OF  T&USTEB 
CHICAGO  SANITARY  DISTRICT,  ON  FEASIBLE  ROUTES  FOB  DRAXNAQK  CKAX 
BETWEEN  BRIDGEPORT  AND  SUMMIT. 

I  have  the  honor  to  submit  the  following  report  with  map  and  estimates,  she* 
four  feasible  routes  for  the  main  drainage  channel  between  Bridgeport  and  Sam 
with  comparative  estimates  of  the  cost  of  the  same. 

As  the  routes  shown  are  wholly  in  earth  excavation,  the  channels  have  *been  t« 
of  sufficient  size  and  capacity  to  maintain  at  all  times  a  continuous  flow  of  not  i 
than  300,000  cubic  feet  of  water,  and  a  depth  of  not  less  than  14  feet. 

In  making  the  estimates,  wherever  practicable  the  right  of  way  is  sufficient  tof 
vide  for  the  deposit  and  storage  of  spoil  during  the  construction  of  the  work. 

Four  routes  are  considered. 

First.  Commencing  in  the  West  Fork  of  the  South  Branch  at  Western  avenwJ 
following  the  line  of  the  Ogden  Ditch  to  Summit. 

Second.  Commencing  at  the  junction  of  the  Illinois  and  Michigan  Canal  audi 
South  Fork  of  the  Chicago  River,  and  following  the  line  of  the  canal  to  Summit 

Third,  Commencing  at  the  end  of  the  west  arm  of  the  South  Fork  near  We* 
avenue,  thence  westward  along  Thirty-ninth  street  to  the  Illinois  and  Mich? 
Canal,  thence  westerly  along  the  canal  to  Summit. 

Fourth.  Follows  the  preceding  route  to  the  canal,  where  it  crosses  and  eontis 
in  a  northwesterly  direction  to  the  Ogden  Ditch  and  along  this  ditch  to  Summit 

As  it  is  imperative  that  the  great  pollution  in  the  South  Fork,  caused  mam!? 
the  drainage  of  the  stock  yards  and  packing  houses,  should  be  provided  for,  ai* 
this  can  not  be  reached  directly  by  routes  1  or  2,  a  smaller  channel  to  provide  ft 
flow  of  60,000  cubic  feet  per  minute,  commencing  at  the  west  end  of  the  West  R 
and  discharging  into  the  main  channel,  has  been  included  in  the  estimates  for  tfe 
two  routes. 

Routes  3  and  4  I  would  respectfully  recommend  to  your  favorable  considena 
for  the  reason  that  the  total  volume  of  300,000  cubic  feet  per  minute  will  pasathi* 
the  whole  length  of  the  South  Branch  and  the  West  Fork  of  the  South  Branch,: 
will  insure  a  regular  and  constant  circulation  and  change  of  water  in  the  luost  j- 
luted  part  of  the  stream,  and  this  without  any  additional  channels  or  pumping  r 
tions,  with  the  attendant  expense  of  maintenance  and  operation. 

As  the  east  arm  of  the  South  Fork  is  private  property  and  not  a  natural  cha* 
it  eeems  to  me  that  the  parties  owning  and  using  it  should  be  at  the  expense  of  & 
ing  the  nuisance. 

The  use  of  the  Illinois  and  Michigan  Canal,  or  any  part  of  it,  involves  the  rem* 
of  the  present  pumping  station  ana  locks  at  Bridgeport  to  a  point  west  of  the  * 
channel,  where  it  occupies  the  line  of  the  canal. 

In  my  opinion  no  serious  interruption  to  navigation  or  permanent  injury  wifc 
done  to  the  canal  by  the  use  of  any  portion  of  it  as  a  part  of  the  main  channel. 

I  estimate  the  total  cost  of  Channel  No.  1  from  Western  avenue  to  Sum- 
mit, by  way  of  Ogden  Ditch,  at $2, 10f,lj 

Channel  No.  2,  from  river  to  Summit  by  way  of  Illinois  and  Michigan  i 

Canal,  at 3, 36tf 

Channel  No.  3,  from  end  of  west  arm  of  South  Fork  along  Thirty-ninth 
street  to  canal,  then  by  canal  route  to  Summit,  at .". 2, 66&$ 

Channel  No.  4,  following  same  route  to  canal,  which  it  crosses,  then  in  a 
northwestern  direction  to  Ogden  Ditch,  then  along  the  Ogden  Ditch  to 
Summit,  at 2, 227, $ 

On  account  of  the  proximity  of  railroad  track  for  a  long  distance  on  both  ban)*' 
the  canal,  considerable  of  the  excavated  material,  when  the  canal  is  enlarged  »* 
suitable  size,  will  have  to  be  removed  by  rail  or  vessel,  and  for  this  proper  allows* 
has  been  made  in  the  estimates. 

It  is  not  to  be  understood  from  the  foregoing  that  there  is  recommended  a  proar 
tion  of  the  work  from  Chicago  to  Summit  only.  On  the  contrary,  so  far  as  * 
means  of  the  district  would  permit,  there  should  be  a  line  of  operations  on  the  erf 
route  simultaneously,  or  a  beginning  of  the  work  at  the  lower  end  of  the  ronttf 
Joliet  and  working  northwards. 

The  cost  of  right  of  way  has  not  been  made,  as  this  department  has  not  W 
directed  to  estimate  this  subject. 

This  department  is  now  investigating  in  further  detail  the  route  for  the  contiflT 
tion  of  the  main  channel  from  the  Summit  to  Joliet,  and  will  give  you  the  resulh* 
the  earliest  possible  time. 

As  soon  as  your  honorable  body  can,  after  due  deliberation,  fix  the  route  for  *ft 
turn  or  the  whole  of  length  of  the  main  channel,  I  wish  to  commence  and  preff 
working  drawings,  spec  iff  cations,  etc..  so  as  to  be  ready  to  commence  operation*! 
the  time  you  have  acquired  the  right  of  way. 
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At  this  tinie  it  may  not  be  improper  to  state  tbat  I  Hud  iu  possession  of  this  Board 
pery  valuable  and  reliable  information  and  data,  yi  the  shape  of  contour  maps  and 
borings  lor  the  whole  length  of  the  route  between  Chicago  and  Joliet;  also«maps  of 
tihe  watersheds  tributary  to  the  Desplaines  and  Chicago  rivers,  measurements  of 
bhe  flow  of  the  streams  and  analyses  of  the  Chicago  River  water  at  various  points, 
which  are  the  results  of  the  investigations  carried  on  by  your  board  up  to  this  date. 
In  addition  to  this  is  a  large  quantity  of  Government,  city,  and  other  data  of  con- 
siderable value. 

The  data  obtained  is  now  nearly  all  tabulated  and  in  available  form  for  immedi- 
ate use. 

The" collection  of  this  information  has  of  necessity  been  a  work  of  mnch  time,  care 
and  labor,  and  was  and  is  needed  to  arrive  at  an  intelligent  decision  of  the  most 
economical  and  available  route  and  sections  of  channel  for  this  important  work. 

Respectfully  submitted. 

Samuel  G.  Artingstaix, 
>  Chief  Engineer. 

The  honorable  Board  of  Trustees  op  the  Sanitary  District  of  Chicago. 

May  23,  1891. 


REPORT  OF  SAMUEL  G.  ARTINGSTALL,  CHIEF  ENGINEER,  TO  BOARD  OF  TRUSTEE8  OF 
SANITARY  DISTRICT  OF  CHICAGO,  ON  LOCATION  OF  DRAINAGE  CHANNEL  BETWEEN 
SUMMIT  AND  JOLIET. 

Gentlemen  :  I  have  the  honor  to  submit  the  following  report,  with  estimates,  be- 
ing the  result  of  investigations  for  the  continuation  of  the  main  channel  from  Sum- 
mit to  Joliet.  Much  care  and  consideration  has  been  given  to  locate  this  line  so  it 
can  be  constructed  at  the  least  cost  and  at  the  same  time  comply  with  all  the  require- 
ments of  the  law  in  regard  to  dinieusion9,eapacity,  and  velocity  of  water.  The  sec- 
tion from  Summit  to  Willow  Springs  is  located  so  as  to  avoid  all  expeiisivo  rock 
excavation.  From  Willow  Springs  to  Lockport  the  route  is  laid  out  so  that  it  occu- 
pies the  lowest  ground  and  generally  follows  the  bed  of  the  Desplaines  River.  This 
lis  a  material  advantage  in  the  portion  between  Lemont  and  Lockport,  where  the 
j  whole  depth  of  the  channel  is  in  hard  limestone  rock.  From  Lockport  it  is  proposed 
to  build  the  channel  down  the  slope  to  the  upper  basin  in  Joliet  "of  sufficient  width 
I  and  depth  to  carry  off  the  water  the  channel  shall  briug^down  from  above."  At  the 
|  upper  end  of  this  slope  is  to  be  a  movable  dam  to  control  and  regulate-  the  amount 
of  water  flowing  in  the  channel  above,  and  to  guard  against  damage  which  is  liable 
to  occur  in  flood  seasons  to  Joliet  and  below,  unless  means  are  taken  to  hold  the 
water  in  check  at  such  times. 

There  will  also  be  a  series  of  basins,  weirs,  and  races  in  this  section,  which  inci- 
dentally can  be  utilized  for  power,  and  iu  time  be  a  source  of  revenue  to  the  Dis- 
trict. 

To  avoid  as  mnch  as  possible  expensive  limestone  excavation,  it  is  proposed  to 
construct  the  channel  below  Lockport  partly  by  removing  obstructions,  and  partly 
by  embankment  of  rubble  masonry  walls  backed  by  the  waste  materials.  Dikes 
-will  also  have  to  be  constructed  to  protect  some  of  the  lgw  grounds  from  being 
flooded. 

The  proposed  channel  is  almost  entirely  artificial,  although  in  some  parts  it  occu- 
pies the  present  bed  of  the  Desplaiues  River  and  is  subject  to  its  floods,  which  will 
be  under  control  by  the  movable  dam  at  Lockport. 

As  that  part  of  the  route  above  Lockport  for  a  leugth  of  nearly  ten  miles  is  almost 
■wholly  in  rock,  and  the  work  of  excavating  any  channel  through  it  will  be  of  neces- 
sity slow  and  tedious,  work  in  this  section  can  be  commenced  both  at  Lockport  and 
at  or  near  Willow  Springs,  and  prosecuted  as  fast  as  the  means  at  the  disposal  of 
the  district  will  permit,  while  the  less  difficult  stretches  between  Summit  and  Wil- 
low Springs,  and  between  Lockport  and  Joliet,  can  proceed  in  such  manner  as  to 
allow  ample  time  to  consider  aud  carefully  design  suitable  adjuncts  necessary  for 
the  proper  control  of  the  waters  when  the  channel  is  completed. 

Between  Summit  and  Joliet,  a  distance  of  24£  miles,  there  will  be  21,162,000  cubic 
yards  of  waste  material,  of  which  8,303,383  cubic  yards  is  rock  excavation,  and 
12,858,617  cubic  yards  earth  or  glacial  deposit. 

This  great  quantity  of  spoil  I  consider  of  no  marketable  value  at  this  time,  and 
it  is  impracticable  to  dispose  of  it,  except  by  depositing  it  on  each  side  of  the  chan- 
nel.   A  sufficient  width  of  right  of  way  will  be  necessary  for  this  purpose. 
I  estimate  the  cost  of  constructing  the  channel  as  outlined  above: 
!  From  Summit  to  west  end  of  14-foot  channel  near  Willow  Springs,  at.. .  $3, 907, 582 

i .  From  west  end  of  14-foot  channel  to  Loekporl ,  at 9, 031, 973 

From  Lockport  to  Joliet,  at 1,605,910 

Total  estimated  cost 14,545,465 
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•  ' 

The  cost  of  right  of  way  is  not  included  in  the  foregoing  estimates.    The  spoil  ii 
to  he  deposited  on  the  hank  on  each  side  of  the  channel,  excepting  a  Bmall  portioi 
of  the  rock,  which  can  he  used  in  building  walls,  dams,  etc.,  below  Lockport. 
Respectfully  submitted. 

♦Samuel  G.  Aktingstaix,, 

Chief  Engineer. 
The  honorable  Board  op  Trustees  of  the  Sanitary  District  of  Chicago. 
June  20, 1891. 


REPORT  OF  MR.  W.   M.   CHILDS,  ASSISTANT  ENGINEER. 

Kampsville,  III.,  July  1,  1891. 
Sir:  I  have  the  honor  to  submit  the  following  report  for  improving  Illinois  River, 
for  the  year  ending  June  30,  1891 : 

LA  GRANGE  LOCK. 

Material  was  purchased  for  building  2  pile  revetments,  each  240  feet  long,  one  to 
be  built  above  the  lock,  the  other  below  and  both  to  join  the  land- wall.  The  pile  revet- 
ment below  the  lock  was  built  during  the  months  of  October,  November,  and  Decern-  j 
ber,  and  is  307  feet  long ;  65  feet  being  a  wing  across  the  downstream  end.  The 
material  used  in  this  pile  revetment  is  107  oak  piles,  292,6  by  12  inch  oak  sheet  piles, 
of  the  "  Wakefield  "  patent,  614  linear  feet  of  6  by  12  inches  and  307  linear  feet  of  2  by 
12  inch  oak  wales,  about  270  linear  feet  of  10  by  10  inch  pine  wales  and  42  tie-rods*. 
•  The  anchor  piles  were  driven  18  feet  back  from  the  face  of  the  dike.  The  part  of  the 
dike  where  the  wing  joins  the  main  dike  was  so  far  from  the  bank  that  when  the  soft 
filling  material  was  cast  back  of  the  sheet  piles  by  the  dredge  the  sheet  piles  gave 
away  slightly,  taking  the  anchor  piles  with  them.  The  "operating  and  care"  force 
removed  some  of  the  filling  along  the  6heet  piles  and  pulled  the  dike  back  to  its 
original  position.  About  275  linear  feet  of  the  old  cofferdam  were  cut  to  pieces  down 
to  the  l|-foot  stage ;  70  tie-rods  were  removed  and  saved.  Eave-gutters  and  con- 
ductor-spouts were  put  on  the  lock  superintendent's  house  and  a  cistern  of  about 
6,000  gallons  capacity  was  Jmilt.  A  bank  of  700  cubic  yards  of  earth  was  put  around 
the  foundation  of  the  lockhouse  to  protect  the  cellar. 

LA  GRANGE  BAM. 

During  low  water,  the  170  linear  feet  of  main  dam  that  had  to  be  left  unfinished 
last  year  was  filled  with  stone  and  coped  with  two  thicknesses  ol  2-inch  piank, 
9,410  square  feet ;  30  feet  more  of  the  apron  was  coped  with  4-inch  oak.  There*are 
310  feet  of  the  main  dam,  near  the  middle  of  the  river,  with  no  apron  below  it. 
Four  hundred  and  seventeen  cubic  yards  of  stone  were  put  in  the  dam.  A  small 
strip  of  riprapping,  107  cubic  yards,  was  placed  against  the  sheet  piling,  on  the  fill- 
ing above  the  dam.  One  thousand  eight  hundred  and  one  cubic  yards  of  riprapping 
were  placed  below  the  dam.  Where  there  is  no  apron  more  stone  was  used  and 
made  to  be  of  the  same  cross  section  as  elsewhere  below  the  dam.  The  coping  and 
pile  caps  of  the  apron,  over  the  downstream  row  of  piles,  had  raised  a  little  from  the 

Siles;  where  the  coping  and  stringers  were  up  they  were  drawn  and  hammered 
own  and  secured  in  place  by  long  drift  bolts  driven  slantingly  through  the  coping 
and  caps  and  into  the  piles.  The  corners,  where  the  upper  and  lower  pue  revetments 
join  the  east  abutment  of  the  dam,  were  nlled  with  concrete  to  prevent  the  material 
of  the  revetment  from  washing  out.  The  pile  revetment  below  the  east  abutment 
was  extended  265  linear  feet  farther  down  the  river,  making  the  revetment  below  the 
east  abutment  310  feet  long.    Eight  days  of  casting  were  done  by  the  dredge  to 

fet  the  necessary  material  back  of  the  sheet  piles  to  fill  out  the  slope  where  the  eddy 
ad  cut  the  bank  away.  After  the  filling  was  cast  back  of  the  sheet  piles,  917  cubic 
yards  of  it  were  moved  with  wheel  scrapers,  grading  the  slope.  Riprap  was  put 
along  outside  of  the  sheet  piles  and  up  the  slope  to  the  12-foot  stage;  the  following 
materials  were  used  in  the  extension  of  this  revetment:  65  piles,  288  "Wakefield" 
sheet  piles,  260  linear  feet  each  of  6  by  12-inch  oak  and  10  by  10-inch  pine  wales,  34 
tie-rods,  and  524  cubic  yards  of  stone.  The  upper  end  of  the  levee  was  heavily  cov- 
ered with  riprap  to  protect  it  from  scour;  40  cubic  yards  of  stone  were  used.  A  bluff 
bank,  where  the  levee  joins  the  filling  back  of  the  head  of  the  lock,  was  filled  and 
graded. 

snagging. 

A  small  crew,  with  the  steamer  Enterprise  and  dredge,  removed  22  snags  from  tl  5 
channel  at  McGee  Creek. 
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KAMPSVIIXE  LOCK. 

In  December  most  of  the  plant  was  moved  from  La  Grange  Lock  to  Kampsville 
Lock  site  and  the  preliminary  work  of  laying  the  lock  walls  begun.  Drawings  and 
bills  of  material  were  prepared  for  the  traveler  trestlo,  storehouse  and  boarding- 
houses.  The  following  materials  were  received :  For  houses,  64,600  feet  B.  M.  of  lum- 
ber, 69,000  shingles,  69  windows,  43  doors,  and  14  20-foot  and  3  24-foot  oak  sticks 
for  foundation  posts;  for  traveler  and  railroad  trestles,  97,700  feet  of  pine,  9,880  feet 
of  elm,  3,750  feet  of  oak,  700  elui  ties,  208  26-foot  oak  »piles,  65  10-foot  oak  posts, 
4,040  pounds  of  iron  (bolts,  nuts,  and  washers),  1,400  pounds  of  spikes,  and  42,589 
pounds  of  railroad  iron  (rails,  fish-plates,  bolts,  and  spikes) ;  for  stone-cars,  pump, 
platform,  and  floors  for  piling  sand  and  coal  on,  14,000  feet  of  elm.  Eight  humlred 
and  forty-eight  tons  of  coal  were  received  at  Columbiana  and  transferred  to  the  lock 
site.  Four  hundred  and  ninety  cubic  yards  of  sand,  for  laying  the  lock  walls,  were 
received.  A  slip  110  feet  long  by  35  feet  wide,  giving  a  depth  of  4  feet  at  low  water 
(at  the  time  it  was  finished),  was  dredged  along  the  south  side  of  the  railroad  trestle 
at  Columbiana;  to  facilitate  the  work  of  transferring  to  the  lock  site  the  material 
received  by  rail,  a  chute  was  built  at  this  slip  for  unloading  coal.  The  brush,  which 
had  grown  on  the  reservation  and  cofferdam  during  the4  suspension  of  work,  was  cut 
and  burned.  A  rou^ht  topographical  map  was  made  of  the  lock  ground,  showing  the 
fences,  houses,  cofterdam,  stone  piles,  and  4-foot  contours.  The  high  waters  had 
deposited  mud  on  the  foundation  to  within  less  than  a  foot  below  low  water;  to  re- 
move this  deposit,  a  cut  was  dredged  through  the  cofferdam  and  dredges  were  put  at 
work  dredging  the  mud  into  dump  scows;  the  dredging  was  commenced  within  the 
lock  pit  February  17  and  suspended  June  30;  from  April  1  to  May  18  dredging  was 
suspended  because  of  the  high  water;  in  making  the  cut  through  the  cofferdam,  1,000 
cnbic  yards  of  material  were  removed.  There  were  25, 114  cubic  yards  of  mud  removed 
off  from  the  foundation  by  our  dipper  dredges,  most  of  this  material  being  dumped 
east  of  the  channel,  above  the  site  of  the  dam.  From  June  11  to  June  27  a  12-ineh 
centrifugal  sand  pump,  chartered  of  the  Eagle  Sand  Company,  of  St.  Louis,  was  at 
work  day  and  night  trying  to  pump  mud  off  from  the  foundation.  Where  the  sedi- 
ment was  soft  the  pump  could  take  it  up  jeadily,  but  where  the  sediment  was  hard 
the  pump  could  do  very  little  toward  removing  it.  Sluices  were  built  so  that  the 
material  the  pump  raised  was  carried  over  the  cofferdam  out  of  the  lock  pit.  It  is 
difficult  to  estimate  how  much  mud  the  Eagle  Sand  Company's  pump  removed  off 
from  the  foundation,  but  from  soundings  taken  it  is  apparent  that  very  little  was 
accomplished.  A  1,200  candle  power  "Wells  light"  was  used  for  our  night  work. 
One  hundred  and  thirty-two  piles  of  the  old  cofferdam  were  pulled.  The  two  old 
6-inch  centrifugal  pumps  that  were  used  heretofore  to  pump  out  this  and  the  La 
Grange  cofferdams  were  furnished  with  new  frames  and  placed  2  feet  below  the  level 
of  the  foundation;  the  pumps  can  be  lowered  4  feet  below  the  level  of  the  founda- 
tion. Two  New  Era  boilers  and  engines  to  drive  the  pumps  were  also  placed  ready 
for  work.  Trial  runs  were  made  with  our  pumps  and  they  seem  to  be  in  good  work- 
ing order.  Before  the  pump  frames  could  be  set  a  wreck-heap  of  timbers  and  drift 
had  to  be  removed  by  our  dredge.  Thirteen  piles  were  driven,  eight  to  support  the 
pump  frames  and  sluices,  two  to  support  the  coal  chute  at  Columbiana,  and  three  for 
snubbing  posts  outside  of  the  cofferdam. 

PLANT. 

Dredge  No.  1. — Four  new  timber  heads  were  made ;  the  upper  bearing  of  the  swing- 
ing shaft  was  strengthened  by  two  braces  made  of  railroad  rails ;  a  new  hoisting  chain 
and  spider,  a  new  backing  chain,  new  pillow-block  cap,  new  knuckle  on  hoisting 
drum,  new  4-inch  swinging  shaft,  and  four  new  rubber  bumpers  for  the  swinging- 
shaft  carriage  were  purchased;  60  square  yards  of  new  canvas  were  put  on  the  roof 
and  painted  two  coats;  the  last  paint  of  coat  was  sanded;  the  friction  blocks  on  the 
hoisting  drum  were  set  out  far  enough  to  give  five-eighths  of  an  inch  of  wood  to  be 
woru  away;  a  new  valve  stem  was  made  for  the  main  engines;  the  capstan  was  over- 
hauled and  repaired;  nine  teeth  in  the  crown  wheel  were  repaired. 

Dredge  No.  2. — The  crosshead  frame  of  the  crane  was  reinforced  by  2\  by  6-inch 
iron  straps;  two  new  spuds  were  fitted  with  heavy  racks;  a  set  of  new  dipper  han- 
dles were  made;  the  crane  yolk,  dipper  latch,  latch  lover  and  guard,  pillow-block 
key,  hoisting-drum  lever,  friction  belt,  backing  chain,  spud-block  stirrups  and  lin- 
ings to  both  fire-boxes  were  repaired ;  a  20  by  30  inch  patch  was  put  on  one  boiler 
and  four  tubes  were  put  in ;  the  hoisting  drum  friction-blocks  were  set  out  far  enough 
to  give  live-eighths  of  an  inch  1>f  wood  to  bo  worn  away;  four  new  rubber  bumpers 
were  put  on  swinging-shaft  carriage;  a  new  stirrup  was  made  for  the  stern  spud; 
the  A  braces  at  the  bow  of  the  truss  were  reinforced  by  new  angle  irons;  seven  new 
stud  bolts  were  put  in  the  steam  chest  of  one  of  the  main  engines;  a  bulkhead  be- 
tween the  engine  and  boilers  was  built  and  painted;  65  square  yards  of  new  can- 
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vas  were  put  on  the  roof  and  painted  two  coats;  the  last  coat  was  sanded.'  While 
dredging  part  of  the  mud  off  from  the  Kampsville  Lock  foundation  the  2£-yard  dip- 
per was  used  instead  of  l£-yard  dipper. 

Steamboats. — The  Hebe's  new  boiler  has  leaked  a  good  deal  at  the  ends  of  the  tubes : 
the  tubes  were  calked  several  times ;  the  engine  levers  were  moved  from  along  the 
boiler  aft  of  the  boiler,  where  the  engineer  can  see  both  engines  as  he  handles  them ; 
the  boiler  was  covered  with  cement  felt  1£  inches  thick,  and  the  steam  pipes  were 
covered  with  asbestos  felt;  a  new  stock  was  made  for  the  rudder;  a  hood  -was 
put  at  the  sides  and  back  of  the  ash  pan,  to  prevent  the  dust  from  the  ashes  flying 
back  on  the  engines;  new  buckets  of  elm  were  put  on  the  wheels,  care  being  taken 
that  the  wheels  were  balanced;  the  pillow  blocks  of  the  wheel  shafts  were  blocked 
up  and  new  cap  and  holding-down  bolts  were  made;  anew  flagstaff,  three  new  carl- 
ings  with  light  chains,  three  new  stanchions,  and  five  new  fenders  were  made ;  the 
hull  and  woodwork  was  thoroughly  painted;  an  engineer  flag  was  furnished. 

Enterprise. — A  new  wheel  flange,  twelve  new  double  extra  heavy  gas-pipe  wheel- 
arms,  and  three  new  heavy  buckets  were  put  on  the  wheels:  the  engine  beds  were 
more  securely  bolted  to  the  floor  beams ;  the  engines  were  thoroughly  overhauled 
and  the  shafts  lined;  two  new  chimneys  were  purchased;  the  sides  of  the  furnaces 
were  lined  with  common  fire  brick  instead  of  the  tile  formerly  used;  both  of  the 
boilers  over  the  furnace  were  patched  and  fifty-nine  new  tubes  nut  in ;  the  cabin 
was  closed  around  the  boilers  and  a  partition  built  between  the  boilers  and  engines; 
the  outside  of  the  cabin  was  painted ;  two  new  rudder  stocks  and  one  new  rudder 
were  made;  200  square  feet  of  new  docking  were  laid  in  the  engine-room;  four  new 
hatches  were  made.  The  Enterprise  sunk  in  9  feet  of  water,  March  21,  but  was 
raised  and  put  to  work,  having  lost  3  days'  time. 

Barges  and  scows, — The  18  by  50  foot  barge  was  hauled  out  on  the  ways  and  short- 
ened to  46  feet ;  the  bottom,  sides,  and  rakes  were  calked ;  the  top  streaks  of  both 
gunwrales,  the  plank  shear,  and  nosing  were  renewed,  Ihe  20  by  100  foot  barge  was 
hauled  out  on  the  ways  and  2  head  blocks,  4  corner-rake  timbers,  24  pieces  of  rake 
plank,  44' linear  feet  of  nosing,  2  linear  feet  of  plank  shear,  and  31  square  feet  of  graven 
pieces  were  made  and  put  on;  all  the  seams  were  calked.  The  dump  scows  were 
being  continually  repaired,  and  then  could  not  be  made  to  do  their  work. 

Shop. — A  new  20-inch  nosing  was  put  on  the  boat  and  4  hatch  gratings  were 
repaired ;  a  foundation  was  built  at  Kampsville  and  the  shop  moved  from  the  barge 
to  it. 

The  small  provision  house  on  one  of  the  16  by  33  foot  barges  was  made  into  an  ice 
house. 

Office  boat. — The  skylight  was  covered  with  new  canvas  (85  square  yards)  and 
painted  two  coats;  the  last  coat  was  sanded;  the  woodwork  inside  and  out  was  thor- 
oughly painted,  two  new  smokestacks  were  put  up,  one  new  fender,  two  new  kevels, 
and  oiie  end  chock  were  made ;  the  rooms  in  the  after  part  of  the  boat  we're  changed 
so  as  to  give  more  dining-room  space. 

Buildings  for  KampsviUe  Lock  and  Dam. — The  old  16  by  72  foot  two-story  boarding- 
house  was  moved  down  to  Kampsville  Lock  from  La  Grange  Lock.  Four  new  build- 
ings were  erected  as  follows :  A  two-story  boarding-house  18  by  100  feet,  with  a  one- 
story  18  by  30-foot  L ;  a  two-story  sleeping  house  18  by  36  feet,  a  14  by  18  foot  bakery, 
and  a  20  by  38  foot  storehouse.  The  storehouse  was  placed  on  posts  above  high 
water ;  the  two-story  house  used  by  the  watchman  and  his  family  during  tho  past  6 
years  was  fitted  up  for  foremen's  quarters.  These  six  buildings  and  the  small  house 
the  gardener  lives  in  were  whitewashed. 

Pile  drivers. — Eighty  new  tubes  were  put  in  the  boiler  of  one  pile  driver;  half  of 
the  friction  blocks  of  another  were  renewed  and  one  set  of  new  cylinder  rings  were 
put  in ;  the  engines  of  both  drop-hammer  drivers  were  thoroughly  overhauled  and 
are  in  good  condition. 

Derricks. — The  mast  of  one  derrick  at  La  Grange  was  filled  with  new  wood;  the 
woodwork  of  the  three  at  Kampsville  was  all  renewed;  the  masts  are  20  feet  high 
and  the  booms  40  feet  long. 

Pumping  machinery. — The  New  Era  boilers  and  engines,  that  will  be  used  to  drive 
the  pumps,  were  extensively  repaired ;  the  fire  boxes  were  relined  and  fifty -five  new 
tubes  were  put  in;  two  new  smokestacks  were  purchased;  the  old  6-inch  centrifugal 

Eumps  were  also  put  in  pretty  good  condition,  the  shafts  were  straightened  and 
ned  and  boxes  babbitted. 

Stone  earn. — The  frames  of  eight  stone  cars  were  renewed. 

Travelers. — The  engines  of  the  two  overhead  travelers  were  overhauled  and  put 
in  running  order;  one  bridge  was  rebuilt,  tho  span  being  changed  from  24  feet  to  30 
feet;  the  bridge  of  the  other  traveler  will  be  rebuilt  and  the  span  increased  to  30 
feet. 

Skiffs. — The  skiffs  were  kept  repaired  and  painted. 

Tools. — The  tools  in  general  use  were  kept  repaired. 

The  plant  on  this  work  is  very  much  deteriorated,  so  that  constant  and  expensive 
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repairs  fail  to  keep  it  ill  a  pood  working  condition.    The  dredges  and  dnmp  scows 
can  not  be  made  to  do  half  the  work  they  should. 

Two  wells  for  the  use  of  the  employe's  were  dug  on  the  United  States  reservation 
at  Kampsville  Lock. 

The  following  work  is  estimated  as  necessary  to  entirely  finish  the  work  at  La 
Grange  Lock :  Place  2,500  cubic  yards  of  stone  below  the  dam;  finish  filling  the  pile 
revetment  below  the  lock,  and  build^the  revetment  above  the  lock :  build  permanent 
quarters  for  the  lock-keepers ;  place  9,300  cubic  yards  of  earth  filling  around  the 
superintendent's  house. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Childs, 
*  Assistant  Engineer. 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  S.  J. 


COMMERCIAL  STATISTICS. 


The  following  figures  are  taken  from  the  annual  report  of  the  Merchants'  Exchange, 
St.  Louis,  Mo.,  for  the  calendar  year  1890. 

Arrival*  and  departures  of  steamboats  and  barges  at  St.  Louis,  Mo.,  via  the  Illinois  River. 


January. . 
February. 

March 

April 

May 

June 

Jul*     .... 


Month. 


Arriv- 

Depart- 

als. 

ures. 

6 

4 

7 

11  ' 

15 

13 

13 

12 

13 

15 

35 

10 

Month. 


August  . . . 
September 
October . . . 
^November. 
December . 

Total. 


Arriv- 
als. 


101 


Depart- 
ures. 


12 
6 

7 
5 

1 


06 


#  'Receipts  and  shipments  in  tons  via  the  Illinois  River,  at  St.  Louis,  Mo.,  1890. 


Month. 


January.. 
February  . 
March. 

April 

May 

J?ne 

July 


Receipts. 


1, 730 
1,900 
3. 2T5 
4, 205 
2,490 
2,435 


Ship-    ! 
ments.  '> 


420 
150 
730  I 
465 


Month. 


August  - . . 
September 
October  . . . 
November. 
December . 

Total. 


The  estimated  local  tonnage  on  the  Illinois  River  during  the  year  1890,  not  report- 
ing at  St.  Louis  atnill,  is  from  75,000  to  115,000  tons,  making  the  entire  tonnage  of  the 
river,  including  receipts  and  shipments  at  St.  Louis,  from  100,000  to  140,000  tons  a 
year,  varying  with  the  stage  of  water  in  the  river. 

The  following  figures  of  business  passing  through  the  Henry  and  Copperas  Creek 
locks  were  furnished  by  the  collectors  stationed  at  the  locks. 

Henry  Lock. — The  aggregate  tonnage  of  boats  passing  through  this  lock  during  the 
calendar  year  1890  was  44,849  tons. 

The  commodities  carried  through  the  lock  are  as  follows : 

Tons. 

Grain 8,750 

Coal,  hay,  and  iron t    650 

General  merchandise *    378 

Total 9,778 

Passengers  carried 4, 873 

About  25  per  cent,  should  be  added  to  the  above  for  freight  and  passengers  carried 
over  the  dam  at  high  water  stages. 
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On  (ho  stretob  of  tbe  Illinois  River  from  Peoria  to  Henry  daily  trips  arc  made  by 
steamboat*,  which  carried  not  less  than  7.000  passengers  and  450  tons  of  freight  dur- 
ing the  calendar  year  which  are  not  included  in  the  lock  reports. 

Copperas  Critic, — Freight  passing  lock : 

Tons. 

Grain 4,907 

(jeueral  merchandise : 2,058 

Coal 1,0® 

Total 8,030 

The  aggregate  tonnage  of  boats  passing  the  lock  is  32,191  tons. 


MM  5. 

OPERATING   AND    CARE    OF    LA    GRANGE    LOCK,    ON   ILLINOIS    RIVEB, 

ILLINOIS. 

Under  the  indefinite  appropriation  for  "operating  and  care  of  canals 
and  other  works  of  navigation,"  as  provided  by  section  4  of  the  river 
and  harbor  act  of  July  5,  1884,  the  La  Grange  Lock  has  been  operated 
and  kept  in  repair  during  the  past  fiscal  year. 

Xine  hundred  and  eighty-five  lockages  were  made,  showing  an  in- 
crease of  44  per  cent,  in  the  number  of  steamboats,  and  31  per  cent,  in 
the  total  number  of  lockages  over  a  similar  length  of  time  th^  year  pre- 
vious. The  valve  gearing  of  the  lock  was  repaired;  the  approaches  to 
the  lock  kept  dredged,  the  old  cofferdam  removed;  and  nearly  22,000 
cubic  yards  of  dredged  material  filled  in  back  of  the  land  wall,  and  as 
backing  to  the  dam.  The  Government  reservation  was  cleaned  off, 
graded,  sown  in  grass,  and  fenced  in.  The  lock  force,  when  not  engaged 
in  operating  or  repairing  the  lock,  were  kept  at  work  on  the  revetments 
of  banks  above  and  below  the  lock,  and  in  grading  and  keeping  clean 
the  United  States  lock  grounds. 

A  centrifugal  pump  and  attachments  were  purchased  for  a  pump 
dredge  to  keep  clean  of  mud  the  gate  and  valve  recesses  of  this  lock, 
but  the  pump  has  not  been  mounted. 

The  amount  expended  during  the  year  is  $9,275.03,  a  detailed  state- 
ment of  which  is  herewith. 

Under  the  same  appropriation  it  is  proposed  during  the  fiscal  year 
ending  June  .'50,  1S02,  to  operate  the  lock  and  keep  it  in  repair,  and  to 
maintain  by  dredging  the  present  depth  in  the  approaches  to  the  lock 
and  in  the  pool  above  it,  for  which  an  estimate  of  $10,000  is  made. 

Money  statement. 

July  1,  1800,  amount  available $10,720.00 

June  30,  1891,  amount  expended  during  fiscal  year 9, 275. 08 

July  1,  1S91,  balance  unexpended 1,444.97 

July  1,  1891,  outstanding  liabilities 834.47 

July  1,  1891,  balance  avaUable 610.60 
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Expended  during  the  fiscal  year  ending  June  SO,  1891,  from  the  indefinite  appropHation  for 
"operating  and  care  of  canals  and  other  works  of  navigation"  in  operating  and  keeping 
in  repair  the  La  Orange  Lock,  on  the  Illinois  River. 

Services  of  lock  tenders  and  watchmen $4,035.90 

Services  of  crews  of  dredge  and  tender 1, 247. 02 

Fuel  for  dredge,  and  tender 502.80 

Ballasting  and  framing  La  Grange  Dam,  labor 57.46 

Repairs  and  supplies  to  plant 680. 19 

Spud  racks  for  dredges 73. 64 

Valve  gearings  for  lock  gates 32. 27 

Repairs  to  lock  gates  and  valves,  labor 518. 36 

Oil  and  supplies  for  lighting  lock 96. 49 

Subsistence  stores  andlabor 926. 34 

Filling  back  of  lock  house,  labor 6.50 

Building  pile  revetments,  labor 666.18 

Tie  rods  for  pile  revetments 12.62 

Lumber  for  repairs  to  lock  gates 52. 00 

Cistern  for  lock  house 8.25 

Supplies  for  employes'  quarters 44. 28 

Diving  dress,  for  use  in  examining  lock  valves f 41.15 

Tools,  etc 6.00 

Posts  and  wire  for  fencing  United  States  lock  land 44. 42 

Miscellaueous  labor  caring  for  lock 118. 20 

Grass  seed  for  sowing  lock  grounds 8. 10 

Mileage , 37.92 

Toilet  supplies  for  office 2. 25 

Stationery 18.45 

Rent  of  telephone 31. 25 

Rent  of  post-office  drawer 4.00 

Traveling  expenses 3. 00 

Total 9,275.03 


REPORT  OF  MR.   W.   M.   CHILDS,   ASSISTANT  ENGINEER. 

Kampsville,  III.,  July  1, 1891. 

Sir:  I  have  the  honor  to  submit  the  following  report  for  the  operating  and  care  of 
La  Grange  Lock,  Illinois  River,  for  the  year  ending  June  30,  1891 : 

The  river  was  closed  by  ice  during  the  first  20  days  of  January,  and  no  boats 
passed  the  locks.  During  the  year  985  lockages  were  made.  A  tabulated  statement 
of  the  Ic-kages  and  a  list  of  the  names  of  the  steam  vessels  that  have  passed 
through  the  lock  are  herewith. 

Comparing  the  lockages  of  last  year,  from  October  21  to  June  30,  with  the  same 
period  of  this  year  an  increase  is  shown  of  31  per  cent,  in  the  total  number  of  lock- 
ages, and  an  incroase  of  44  per  cent,  in  the  number  of  lockages  of  steam  vessels. 

For  a  short  time  during  the  winter  the  lock  force  was  reduced  to  the  superintend- 
ent and  two  watchmen.  As  the  spring  navigation  opened  the  force  was  increased  to 
one  superintendent,  one  blacksmith,  one  carpenter,  and  three  lock-tenders. 

Mepairs. — During  the  low- water  season  of  1890  five  of  the  upper  valves  could  not 
be  opened  with  the  head  against  them.  A  diver  was  sent  down  to  examine  these 
valves,  and  he  found  that  the  valve  supports  had  settled  until  the  spur  segments 
were  too  low  to  engage  with  the  pinions.  These  five  pinions  were  taken  off  and  re- 
placed by  others  of  diameter  large  enough  to  make  them  mesh  properly  with  the 
spur  segments  on  the  valve  shafts.  The  valves  of  the  lower  gates,  sixteen  in  num- 
ber, proved  to  be  too  hard  to  open  with  the  head  of  an  ordinary  stage  of  the  river 
against  them,  so  intermediate  shafts  and  gearing  were  added  to  increase  the  power 
of  moving  the  valves  about  2±  times.  Two  spur  wheels  of  this  new  gearing  oroke 
and  were  renewed.  The  flooring  on  the  tops  of  the  upper  gates  was  taken  off  and 
new  tops  of  2-inch  decking  were  laid.  The  tops  of  the  lower  gates  will  also  be  re- 
newed. Four-inch  nosings  were  put  on  the  lower  or  downstream  sides  of  the  gates, 
to  keep  passing  boats  from  striking  the  gate  suspension  rods.  Where  the  revetment 
below  the  land  wall  gave  way  the  filling  against  the  sheet  piles  was  dug  out,  70 
days'  work  being  done,  and  the  row  of  sheet  piles  was  pulled  back  into  a  straight 
line.  During  the  high  water  thirteen  additional  anchor  piles  were  driven  30  feet 
back  from  the  face  of  the  dike;  the  tie-rods  for  these  thirteen  anchor  piles  will  be 
pat  in  during  the  low-water  season. 
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Quartern. — In  the  lock  superintendent's  house  two  rooms  nn<1  the  ball  on  th«»  first 
floor  wore  painted.  The  small  house  uned  last  year  tor  the  loekkeeper's  quarter**  wv 
torn  down  and  the  material  used  to  enlarge  the  storehouse.  Since  tliin  house  was  torn 
down  the  lockkcepefs  have  used  an  old  quarter  boat,  whieh  is  on  blocks  on  the  river 
bank,  at  the  lower  limit  of  the  Tinted  States  reservation,  for  their  quarters. 

Dredging. — Two  tliousaud  two  hundred  and  twenty-one  cnbie  yards  of  filling  ma- 
terial were  east  back  of  the  laud  wall;  4,500  cubic  yards  of  tilling  material  were 
cast  back  of  the  pile  revetment  below  the  lock;  2  days'  dredging  were  done  below 
the  lock  and  3  days'  dredging  above  the  lock,  to  give  a  sufficient  depth  of  water  to 
float  the  pile-driver  to  drive  the  piles  for  the  revetments.  Two  shoals  in  the  approach 
to  the  lock  from  below  were  removed  by  dredging;  2,404  cubic  yards  having  been 
dredged  into  dump-scows  and  put  out  of  the  channel  along  the  east  side  of  tue  river. 
Of  the  material  used  in  tilling  back  of  the  lock  and  back  of  the  revetment  below  the 
lock  4,042  cubic  yards  were  dredged  from  the  channel  below  the  lock.  The  filling 
back  of  the  lock  was  graded  and  sown  in  mixed  lawn  grasses;  in  doing  the  grading 
6,128  cubic  yards  of  earth  were  moved  by  wheel-scrapers. 

LA  GRAXGK  DAM. 

Dredging. — Fifteen  thousand  two  hundred  and  thirteen  cubic  yards  of  dredged 
material  were  put  against  the  face  of  the  dam ;  some  of  the  filling  material  had  to  t* 
handled  a  second  time,  the  dredge  casting  it,  to  get  it  close  to  the  dam;  of  this  mate- 
rial 1,104  cubic  yardB  were  taken  from  the  lock  chamber.  The  total  amount  of  dredg- 
ing done  by  the  "Operating  and  care,"  La  (J range  Lock,  wTas  21,759  cubic  yards 
dredged  into  scows,  of  which  at  least  7,000  cubic  yards  were  handled  a  second*  tin* 
by  being  cast  back  of  the  lock  or  revetment  below  the  lock,  or  down  to  the  dam. 

Pile  revetments, — The  lock  force  put  the  42  tie-rods  in  the  pile  revetment  below  the 
lock,  3  being  fox-keyed  into  the  land  wall;  the  filling  will  bo  completed  and  the 
slope  riprapped.  The  pile  revetment  above  the  lock  is  to  be  built  by  the  "  Operat- 
ing and  care"  force;  194  Wakefield  sheet  piles,  6  by  12  inches,  were  made. 

The  lock-tenders,  when  not  engaged  in  operating  the  lock,  worked  on  the  dam  or 
pile  revetments.  Three  thousand  one  hundred  linear  feet  of  hard-wood  picket  fentt 
were  made  and  the  United  States  reservation  on  the  east  and  Vest  side  of  the  river, 
was  fenced.  Two  hnudrcd  and  forty-eight  oak  posts  an<i  7,360  oak  pickets  wen* 
made.  A  strong  wooden  snubbing  post  was  set  back  of  the  head  of  the  lock  for  the 
use  of  missing  tow  boats.  The  engines  and  two  boilers,  off  of  the  old  steamer  I'eggp, 
were  moved  across  the  river  to  the  lock  side  and  housed.  Thirty-four  blacksmith 
tools  were  made.  One  hundred  and  eighteen  tons  of  clear  ice,  from  5  to  7  inche* 
thick,  were  harvested.  The  United  States  reservation  has  been  pretty  well  cleared 
of  old  lumber  and  property,  and  the  lock  and  grounds  are  becoming  quite  attractive. 
The  ice  housi*  and  storehouse  were  whitewashed. 

The  upper  approach  to  the  lock  has  filled  so  that  there  are  places  where  there  is 
less  than  a  5-foot  depth  of  water  at  low  water. 

An  8-inch  centrifugal  pump  was  purchased  in  June.  It  will  be  fitted  up  on  i 
barge  and  used  to  pump  mud  out  of  the  lock  from  around  the  gates  and  valves. 

The  report  for  improving  Illinois  River  shows  the  following  work  estimated  as 
necessary  to  entirely  finish  the  work  at  La  ({range  Lock:  Place  2,500  cubic  yards  oi 
stone  below  the  dam.  Finish  filling  the  pile  revetment  below  the  lock  and  bnihl 
the  pile  revetment  above  the  lock.  Build  permanent  quarters  for  the  lock  keepers. 
Place  9,300  cubic  >*ards  of  eurth  filling  around  the  superintendent's  house. 
Very  respectfully,  your  obedient  servant, 

W.  M.  Guilds, 

Assistant  Engineer. 

Capt.  W.  L.  Marshall, 

Corps  of  Engineer 8 ,  U.  S.  A. 


Lockage*  made  at  La  Grange  L,oc1c,  1S90-91. 
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Name*  and  ton n aye  of  steam  rennet*  that  hu  re  panned  thin  fovk. 


Name. 


:  Tonn. 


BeUeofOttawa 10 

Calhoun 037 

City  of  Florence [  35s 

CityofPekin 10 

B.H.Pike 485 

Despatch 5 

Dick  Clyde 70 

Emms [  17 


Nairn*. 


!Tons. 


:  Ethel 

H.  W.  Loiujftllow 47 

Ida 5 

!    Imperial   06 

Jack  Front 330 

John  Kohn I  40 

Juliet    '  78 

Lily  (U.S.) 300 

ll ' 


Xnme. 


Torts. 


Lottie 

Lotus* 

Niagara  . . . 
Polar  Wave 
K.  A.  Speed 
Reiudeer  . . 


5 
20 
90 
150 
140 
50 


M  M  6. 

CONSTRUCTION  OF  ILLINOIS  AND  MISSISSIPPI  CANAL. 

The  object  of  this  improvement  is  to  furnish  a  navigable  water  way 
from  Lake  Michigan  to  the  Mississippi  River,  at  the  mouth  of  Rock 
River,  in  connection  with  the  Upper  Illinois  River,  and  the  proposed 
enlarged  water  way  along  the  present  line  of  the  Illinois  and  Michigan 
Canal. 

The  item  of  the  river  and  harbor  act  of  September  19,  1890,  under 
which  work  upon  the  construction  of  this  canal  begins,  is  as  follows: 

For  the  construction  of  the  Illinois  and  Mississippi  Canal  to  connect  the  Illinois 
River  at  a  point  near  the  town  of  Hennepin  with  the  Mississippi  River  at  the  mouth 
of  Rock  River,  together  with  a  branch  canal  or  feeder  from  said  Rock  River  to  the 
main  line  of  said  canal,  $51)0,000.  Said  canal  and  feeder  shall  bo  known  as  the 
Illinois  and  Mississippi  Canal,  and  shall  be  constructed  on  the  route  located  by  the 
Secretary  of  War  in  pursuance  of  the  provisions  of  "An  act  making  appropriations 
for  the  construction, -repair,  and  preservation  of  certain  public  works  on  rivers  and 
harbors  and  for  other  purposes,'*  which  act.  became  a  law  August  11,  1888,  and  said 
canal  and  feeder  shall  be  80  feet  wide  at  the  water  line  and  7  feet  deep,  the  locks 
170  feet  in  length,  and  30  feet  in  width,  and  shall  have  a  capacity  for  vessels 
of  at  least  280  tons  burden,  with  guard  gates,  waste  weirs,  locks,  lock  houses, 
basins,  bridges,  and  all  other  erections  and  fixtures  that  may  be  necessary  for  safe 
and  convenient  navigation  of  said  canal  and  feeders,  and  shall  be  constructed  on 
plans  and  specifications.to  be  approved  by  the  Secretary  of  War:  Provided,  That  the 
Secretary  of  War  shall  in  his  discretion  change  or  alter  the  dimensions  of  the  locks 
ef  said  canal  and  feeder  if  in  his  opinion  the  cost  of  said  improvement  is  not  thereby 
increased. 

It  shall  be  the  duty  of  the  Secretary  of  War,  in  order  to  secure  the  right  of  way 
for  such  canal  and  feeder,  to  acquire  title  to  such  lands  as  may  be  necessary  by  agree- 
ment, purchase,  or  voluntary  conveyance  from  the  owners,  if  it  can  be  done" on  rea- 
sonable terras;  but  if  that  should  be  found  impracticable,  then  the  Secretary  of  War 
shall  apply  at  any  term  of  the  circuit  or  district  court  of  the  United  States  for  the 
northern  district  of  Illinois  to  be  hebl  thereafter,  at  any  general  or  special  term 
held  in  said  district,  and  in  the  name  of  the  United  States  institute  and  carry  on 
proceedings  to  condemn  such  lands  as  may  be  necessary  for  right  of  way  as  afore- 
said; and  in  such  proceedings  said  court  shall  be  governed  by  the  laws  of  the  State 
of  Illinois,  so  far  as  the  same  may  be  applicable  to  the  subject  of  condemning  private 
property  for  public  use ;  the  Secretary  of  War  to  cause  said  work  to  commence  as 
soon  as  practicable  by  the  construction  of  one  of  the  locks  and  dams  on  said  Rock 
River  at  such  point  as  he  may  deem  most  advisable,  and  shall  cause  said  work  to  be 
constructed  in  accordance  with  the  foregoing  provisions  and  of  permanent  and  sub- 
stantial materials  and  in  a  good  and  workmanlike  manner. 

With  reference  to  this  work  it  is  to  be  said  that  various  surveys  of 
different  routes  from  the  great  bend  of  the  Illinois  River  to  the  Missis- 
sippi River  at  or  above  the  mouth  of  Rock  River  have  been  made.  In 
1871  Ct.  P.  Low  (see  Report  of  Chief  of  Engineers,  1871,  page  303  et*eq.\ 
also  fn  1882  Major  Benvaurd  (Rej>ort  Chief  of  Engineers,  1883,  page  1757 
etseq.),  and  in  18S5  Major  Haudbury  (Report  Chief  of  Engineers,  1886, 
page  1709  et  scq.). 
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There  was  also  a  report  uihmi  this  canal  by  a  Board  of  Engineers,  in 

1887,  under  the  provisions  of  the  river  and  harbor  act  of  August,  1886 
(Report  Chief  of  Engineers,  1887,  page  140  et  8eq.).  All  of  the  local  engi- 
neers since  1882,  and  the  Board  of  Engineers  of  1886,  for  engineering 
reasons  have  preferred  and  recommended  the  Marais  D'Osier  route, 
but  for  commercial  reasons  the  Chiefs  of  Engineers,  Generals  Newton 
and  Duane,  and  the  Secretaries  of  War  preferred  the  Rock  Island 
route,  and  that  route  has  been  finally  adopted. 

With  reference  to  these  surveys  it  is  to  be  said  that  they  have  all 
been  made  for  preliminary  and  comparative  purposes,  and  have  been 
confined  to  an  horizon  too  narrow  to  admit  choice  of  location  along  the 
various  routes. 

In  all,  for  surveys,  there  has  been  expended  less  than  one-half  of  1 
per  cent,  of  the  cost  of  the  adopted  line,  and  but  little  more  than  one- 
sixth  of  1  per  cent,  of  the  cost  of  all  the  various  routes  estimated  upon. 

These  surveys  were  sufficient  for  the  purposes  irifended,  and  the  pre- 
liminary locations  and  estimates  based  thereon  were  well  studied  and 
placed,  but  for  a  final  location  of  the  canal  and  for  perfected  results 
they  are  insufficient  in  horizon.  The  lines  surveyed  may  be  generally 
the  best  liues,  but  in  many  places,  doubtless,  the  preliminary  locations 
may  be  bettered  and  the  cost  of  the  completed  work  to  the  public  re- 
duced. 

In  short,  although  the  previous  surveys,  with  very  limited  means, 
were  sufficient  for  preliminary  estimates  of  relative  cost  of  various  lines, 
they  may  be  insufficient  for  final  and  definite  locations  upon  which  con- 
tracts may  be  based.    Yet  under  the  act  of  Congress  of  August  11, 

1888,  detailed  plans  and  estimates  based  upon  these  preliminary  sur- 
veys were  required  and  submitted  June  21,  1890,  the  report  of  which 
location,  plans,  and  estimates  (without  maps  and  drawings)  was  x>ub- 
lished  by  Congress  as  House  Ex.  Doc.  No.  316,  Fifty-first  Congress, 
first  ses.sion. 

This  report  was  evidently  the  basis  of  the  item  in  the  river  and  har- 
bor bill  approved  September  19,  1890. 

In  preparing  a  project  for  the  expenditure  of  the  appropriation  con- 
tained in  that  act,  it  was  considered  as  restricting  the  work  to  locks  and 
dams  in  Rock  River,  and  to  securing  the  necessary  lands  for  sites  of 
constructions,  and  for  right  of  way  for  the  canal. 

Of  the  locks  and  dams  in  Rock  River  the  most  important  are:  lst> 
at  the  head  of  the  feeder;  and,  2d,  near  the  mouth  of  Rock  River. 

For  the  feeder  all  previous  surveys  have  been  based  upon  the  prem- 
ise that  the  summit  level  is  204  feet  above  the  level  of  the  Illinois  River 
at  or  near  Hennepin,  and  the  liues  of  survey  have  been  directed  to  the 
first  point  on  Rock  River  that  could  feed  a  ievel  at  that  height,  t.  en  to 
Dixon,  111.,  above  the  dam  at  that  point.  It  is  probable,  however,  that 
by  cutting  down  the  summit  level  not  exceeding  9  feet  that  the  feeder 
may  be  shortened  one-third  in  length  and  an  aqueduct  and  three  locks  be 
avoided,  which  consummation  is  worthy  of  further  investigation  before 
any  of  the  feeder  works  be  undertaken.  Moreover,  the  lock  and  dam 
at  the  head  of  the  feeder  can  be  of  no  practical  use  until  the  canal  is 
completed  over  either  the  eastern  or  western  section  as  far  as  to  the 
summit  level,  and  the  feeder  constructed  throughout. 

On  the  other  hand,  upon  the  completion  t)f  the  works  at  the  mouth  of 
Rock  River  and  its  immediate  vicinity,  Rock  River  will  be  made  naviga- 
ble at  mean  stages  as  far  as  to  the  terminus  of  the  canal  proper  at  the 
head  of  Penney  Slough,  or  for  27  miles,  and  be  available  for  the  trans- 
portation by  water  of  material  required  in  the  construction  of  the  canal* 
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For  these  reasons  it  was  recommended  by  mo  in  the  project  submitted 
October  2, 1890,  that  work  begin  at  the  mouth  of  Rofck  River,  and  that 
"the  appropriation  be  expended  in  completing  the  works  at  that  point, 
estimated  to  cost  in  the  reporfof  June  21, 1890,  $491,257,  but  that  more 
detailed  surveys  be  made  in  this  vicinity  to  secure,  if  possible,  a  better 
location  of  the  canal  and  works  of  navigation. 

Before  the  approval  of  this  project  a  question  arose  under  the  part  of 
the  act  providing  that  the  Secretary  of  War  "  in  his  discretion  (shall) 
change  or  alter  the  dimensions  of  the  locks  of  said  canal  and  feeder,  ii 
in  his  opinion  the  cost  of  said  improvement  is  not  increased  thereby .w 
The  correspondence  with  the  Chief  of  Engineers  on  this  subject  is  ap- 
pended hereto. 

The  project  was  approved  by  the  Chief  of  Engineers  November  1,1890, 
the  locks  to  be  30  feet  in  width  and  170  feet  in  length,  as  specified  in  the 
act. 

Upon  the  approval  of  the  project  a  survey  party  under  Assistant  L.  L 
Wheeler,  a  gentleman  of  many  years'  experience  under  the  War  Depart- 
ment, was  organized,  and  a  thorough  survey  of  the  vicinity  of  the 
mouth  of  Rock  River  made.  The  report  upon  this  survey  and  my  rec- 
ommendations in  the  matter  are  herewith  appended. 
The  results  of  this  survey  were: 

(1)  That  the  estimates  of  the  cost  of  the  right  of  way  via  the  Sears 
Canal  and  northern  line  were  far  from  the  truth;  that  parties  owning 
the  lands  and  sites  needed  would  demand  and  exact,  as  far  as  the  courts 
would  allow,  values  for  their  property  based  upon  the  value  of  the  water 
power- to  be  created  by  the  United  States  works. 

(2)  That  a  more  certain  improvement  could  be  made  on  the  south  side 
of  Rock  River  terminating  at  the  legal  terminus  than  via  the  northern 
route,  and  without  in  any  manner  further  developing,  injuring,  or  de- 
stroying existing  water  powers,  and  at  materially  lower  cost. 

As  one  of  the  further  results  of  this  survey  it  was  ascertained  that 
along  the  southern  route  in  excavating  the  canal,  beds  of  clean  sand 
and  gravel  containing  less  than  3  per  cent,  of  impurities  are  encountered, 
and  rock  to  be  excavated  nearly  sufficient  to  construct  all  of  the  dams, 
locks,  weirs,  riprap  of  banks,  etc.,  and  other  mechanical  works,  which 
fact  constitutes  a  very  economical  and  favorable  condition. 

This  survey  also  showed  that  the  proposed  plan  of  erecting  dams  to 
the  elevation  131  above  canal  datum  across  the  south  channel  of  Rock 
River  at  Milan  was  entirely  impracticable  due  to  the  low  position  of  the 
town  of  Milan  and  lands  above  it,  and  that  the  submitted  designs  could 
not  be  carried  out  without  greatly  increased  expense.  Modifications 
therefore  were  made  for  the  northern  route,  placing  the  dam  across  the 
south  branch  of  Rock  River  at  the  head  of  Carr  Island,  instead  of  for 
the  northern  line  at  Milan,  and  across  both  branches  for  the  southern 
line,  and  comparative  estimates  submitted  by  Mr.  Wheeler  upon  this 
basis. 

The  resulting  estimates  were: 

For  the  northern  line $498,574 

For  the  outhern  line 411,529 

In  favor  of  southern  line 87, 045 

In  view  of  the  eight-hour-a-day  law,  and  the  contingencies  of  works 
subject  to  flood,  all  these  estimates  are  probably  too  low  by  at  least  20 
per  cent.,  but  it  is  believed  they  are  correct  relatively,  and  may  serve  as 
approximate  estimates  of  the  relative  cost  of  the  two  routes. 

In  connection  with  the  surveys  forms  for  voluntary  agreements  to  sell 
and  purchase  the  lands  required  for  right  of  way,  etc.,  over  the  two 
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routes,  were  submitted  to"  the  various  land-owners  along  the  two  route*) 
and  propositions  received  from  some  of  them  as  shown  below. 


Northern  route. 


Name  of  owner. 


Estimate. 


Proposi- 
tion. 


John  M.  Gallagher 

M.T.Johnson 

T.  J.  Robinson 

Rock  River  Land  and  Lock  Co. 

Phillip  Dingledine 

William  L.  Coyne 

Total 


$389.75 

40.00 

2,970.00 

22,500.00 

240.00 

710.25 


$1,907. 

270. 

50,00ft. 

22,500. 

400.01 

1,000  U* 


26,850.00 


78,107.50 


Southern  route. 


Charles  Oscar  Hanson  etal 

John  Tindall 

Merritt  Goble  and  wife 

David  Payne  and  wife 

Anders  Peterson 

Vandruff  heirs 

Luken  &  Bachman  

William  L .  Coyne 

H.  T.  Johnson  (including  right  of  way  not  estimated) . 

Sears  Brothers 

Peter  Fries 

Swan  Johnson  estate 


Total. 


1811.20 

•812.06 

1,880.00 

L  196.0) 

233.40 

234.01 

169.00 

159.  OS 

337.00 

437. « 

468.50 

468L5C 

82.00 

177. «» 

318.00 

1, 000.09 

072.75 

1,189.01 

2,500.00 

5,000.09 

1,430.00 

1,430.00 

1,193.75 

1,000.01 

9,585.60 

13, 102.5* 

Along  the  southern  route  thirteen  propositions  were  received,  differ- 
ing $3,516.90  (more)  from  the  estimate.  Along  the  northern  route  six 
propositions,  differing  $49,257.50  more  than  the  estimate.  It  was  evi- 
dent that,  irrespective  of  the  cost  of  the  two  routes  as  a  purely  engineer- 
ing question,  the  owners  of  lands  required  along  the  northern  route  were 
bent  either  upon  getting  great  prices  for  lands  free  from  encumbrances, 
or  upon  securing  to  themselves  all  water-powers  developed  by  the  United 
States  works,  and  to  place  the  United  States  in  the  position  of  guaran- 
tying to  those  riparian  owners  the  enjoyment  of  the  use  of  water-powers 
developed  by  the  United  States  at  public  expense  and  of  ultimately,  if 
not  at  this  time,  demanding  of  the  United  States  the  maintenance  of 
these  powers  at  public  expense  for  private  gain. 

Fortunately,  however,  without  any  reference  whatever  to  costs  of 
right  of  way  and  water-powers,  as  a  purely  engineering  question,  the 
southern  line  is  the  only  route  so  far  developed  and  known  by  which 
the  legal  terminus  of  the  route  can  certainly  be  attained  at  reasonable 
expense,  by  a  canal  carrying  7  feet  of  water  throughout.  The  northern 
line  is  obstructed  from  the  foot  of  Turkey  Island  to  the  mouth  of  Rock 
River  by  shifting  sands,  from  2  to  3  feet  depth  of  water  at  low  water, 
which  experience  on  the  Upper  and  Lower  Mississippi  shows  can  not 
certainly  be  increased  to,  and  maintained  at  7  feet  depth  at  low  water, 
by  the  application  of  the  method  of  contraction  by  brush  dams  or  by 
dredging  in  a  channel  through  moving  sands. 

For  the  above  reasons  the  passage  of  the  lower  Rapids  of  Rock  River 
by  means  of  a  canal  upon  the  south  side  of  Rock  River,  excavated  in 
the  banks  and  secure  from  injury  by  water,  except  for  a  short  section 
some  4,000  feet  in  length,  constructed  on  the  bed  of  Rock  River  by 
paved  embankments,  was  recommended  for  approval  March  19,  1890, 
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aaid  under  the  law  was  approved  by  the  Secretary  of  War  March  25, 
1891.  • 

This  location  was  at  once  contested  by  private  interests  situated 
along  the  northern  line  on- the  grounds. 

(1)  That  the  approved  plans  injured  or  destroyed  existing  water- 
powers. 

(2)  That  the  route  had  been  already  fixed  along  the  north  shore  un- 
der the  acts  of  August  11, 1888,  and  September  19, 1890,  and  that  it 
could  not  be  changed  except  by  act  of  Congress. 

With  reference  to  the  first  point  it  maybe  said  that  the  proposed 
dams  are  across  the  chutes  at  the  head  of  the  rapids.  Existing  water- 
powers  are  at  the  foot  of  the  rapids,  and  the  dams  lower  than  proposed 
by  the  United  States.  It  is  clear  that  the  entire  flow  of  Rock  River,  ex- 
cept the  small  quantity  required  for  lockages,  etc.,  will  continue  to  pass 
over  the  crests  of  the  dams  and  past  the  sites  of  these  water-powers 
where  it  can  be  as  well  utilized  after  the  construction  of  the  dams  as 
before.  It  is  proposed  to  construct  sluices  in  the  dams  to  maintain  any 
reasonable  division  of  the  water  flowing  down  the  chutes,  but  it  is  evi- 
dent that  the  interests  along  the  north  shore  will  obstruct  the  execution 
of  the  work.  The  dams,  however,  may  be  moved,  and  instead  of  two 
dams  across  the  arms  of  Eock  River  a  single  dam  may  be  built  above 
the  head  of  CarrVIsland,  which  will  allow  the  flow  of  Eock  River  to 
take  its  own  course  down  the  various  channels,  and  remove  from  these 
parties  any  ground  or  pretense  that  the  United  States  works  interfere 
with  the  relative  discharge  of  these  channels.  It  is  not  proposed  to  in- 
terfere with  the  water-powers  in  any  way  except  by  taking  the  water 
necessary  for  navigation,  or  by  extinguishing  water-power  rights  where 
necessary  to  interfere  with  them. 

With  reference  to  the  claim  that  the  route  of  the  canal  has  been  ab- 
solutely and  rigidly  located,  it  may  be  said  that  the  route  has  been 
approved  in  general  terms,  and  location,  plans,  and  estimates  in  detail 
prepared  and  submitted.  In  submitting  these  detailed  plans  and  esti- 
mates (see  Report  Chief  of  Engineers,  1890,  p.  2588),  it  was  stated — 

The  plans  and  estimates  herewith  submitted  must  bo  understood  to  represent  the 
best  results  suggested  by  preliminary  surveys  along  a  definite  surveyed  line,  cover- 
ing too  narrow  an  horizon  to  admit  any  material  choice  of  location.  When  the 
work  is  definitely  undertaken  the  vicinity  of  this  line  must  be  further  examined  to 
better  if  possible  the  location  shown  upon  the  maps. 

These  locations,  plans,  and  esti  mates  have  never  been  formally  ap- 
proved by  the  Secretary  of  War,  and  certainly  it  would  be  a  strange 
condition  indeed  if  the  United  States  officers  can  not  at  any  time  dur- 
ing construction  of  a  work  of  this  magnitude  recommend  and  'make, 
within  ordinary  reasonable  limits,  any  changes  in  either  locations  or 
constructions  advantageous  to  the  United  States,  and  tending  towrards 
the  security  and  efficiency  of  the  work,  and  especially  in  securing  rights 
of  way  there  must  be  &ome  elasticity  to  the  line  of  the  canal  or  the 
United  States  would  be  at  the  mercy  of  speculators  in  their  necessities. 

In  the  progress  of  the  survey  near  the  mouth  of  Eock  River  it  was 
ascertained  by  the  borings  that  deposits  of  clean  sand  and  gravel  of 
considerable  extent,  and  much  stone  would  be  taken  from  the  prism  of 
the  canal,  if  the  southern  line  were  adopted,  and  in  view  of  the  fact 
that  the  building  stone  available  is  of  a  class  that  is  not  very  durable, 
and  of  the  further  fact  that  engineering  constructions  of  similar  char- 
acter to  those  required  upon  this  canal  have  been  constructed  abroad 
to  a  great  extent  of  artificial  stone  of  Portland  cement,  and  the  adop- 


Digitized  by  LjOOQIC 


2638      REPORT   OF   THE   CHIEK  OP   ENGINEERS,  U.  S.  ARMY. 

tion  of  that  material  would  very  materially  reduce  the  cost  of  the  ma- 
sonry of  the  canal  and  allow  without  increased  cost  an  increase  in  the 
width  of  the  locks  and  a  change  in  the  bridges  from  fixed  to  pivot  which 
latter  change  will  convert  the  canal  from  a  barge  to  a  steamboat  canal 
with  great  increase  in  its  utility,  application  was  made  to  the  Cliief  of 
Engineers  for  permission  to  construct  the  masonry  of  the  three  lock*, 
and  the  abutments  of  the  dams  at  the  lower  rapids  of  Rock  River,  of 
artificial  stone  of  Portland  cement  and  materials  excavated  from  the 
prism  of  the  canal,  and  that  the  locks  be  increased  in  width  5  feet  to 
accommodate  a  large  part  of  the  fleet  of  steamboats  navigating  the 
Upper  Mississippi  Eiver. 

This  application  was  approved  under  that  provision  of  the  act  of 
September  19, 1890,  which  authorizes  the  Secretary  of  War  to  change 
the  dimensions  of  the  locks  if  it  seems  advisable  and  can  be  done  with- 
out increasing  the  cost  of  the  canal. 

Plans  of  the  locks  required  have  accordingly  been  prepared  upon  this 
basis. 

Full  descriptions  of  all  lands  and  sites  required  for  the  construction 
of  the  lower  4  to  5  miles  of  the  canal  in  accordance  with  the  approved 
line  near  the  mouth  of  Kock  Eiver,  together  with  all  voluntary  agree- 
ments received  for  the  sale  and  purchase  of  right  of  way,  are  now  in 
the  hands  of  the  district  attorney  for  the  northern  district  of  Illinois 
for  examination  of  title  and  preparation  of  condemnation  suits,  eta, 
as  required  by  the  law. 

Until  titles  to  the^e  necessary  lands  and  sites  are  obtained,  the  actual 
work  of  construction  on  the  canal  can  not  begin. 

PROPOSED  APPLICATION  OF  FUNDS  NOW  ON  HAND. 

It  is  proposed  to  apply  these  funds  to  the  purchase  of  righ  ts  of  way 
for,  and  to  the  construction  of  the  4  to  5  miles  of  the  canal  just  above 
the  mouth  of  Eock  Eiver  with  its  dams  and  works  of  navigation. 

PROPOSED  APPLICATION    OF  THE  FUNDS  ASKED    FOR,  FOR  THE  FIS- 
CAL YEAR  ENDING  JUNE.  30,  1893. 

It  is  proposed  to  apply  these  fiinds  to  the  determination  of  the  final 
location  of  the  canal,  to  the  purchase  of  rights  of  way  along  this  loca- 
tion, and  to  prosecute  towards  completion  the  work  on  the  canal  and 
feeder. 

In  this  connection  it  is  repeated  that  it  is  desirable  to  make  additional 
examinations  to  ascertain  the  most  advantageous  level  for  the  summit 
level  and  the  shortest  and  most  advantageous  feeder  line  for  the  supply 
of  this  level,  with  a  view  if  possible  to  diminish  the  lockage,  number  vf 
locks  and  aqueducts,  and  length  of  feeder  line,  also  along  the  main  line 
examinations  should  be  made  to  determine  whether  the  summit  level 
may  be  advantageouly  reached  otherwise  than  by  the  valley  of  Pond 
Creek  where  the  available  space  is  very  restricted  and  the  canal  con- 
struction difficult  on  account  of  the  occupation  of  that  valley  by  the 
double  track  of  the  Chicago,  Eock  Island  &nd  Pacific  Eailroad. 

GENERAL  REMARKS. 

This  Ccinal  is  designed  as  a  cut-off  or  short  route  from  the  Upper  Miss- 
issippi to  Lake  Michigan  in  connection  with  the  present  existing  water 
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lines,  or  with  improved  routes  of  greater  capacity  that  have  been  con- 
templated for  years* 

The  .existing  route  is  (1)  via  Illinois  and  Mississippi  Canal  97  miles  to 
lia  Salle;  (2)  Illinois  Eiverfrpm  La  Salle  to  its  mouth  at  the  Missis- 
sippi Eiver,  223  miles;  (3)  mouth  of  the  Illinois  to  BQck  Eiver,  287  miles. 
The  present  water  route  from  the  Chicago  at  Bridgeport  to  the  mouth 
of  Rock  River  is,  as  shown,  607  miles,  while  by  way  of  the  proposed 
Illinois  and  Mississippi  Canal  it  will  be  183  miles  only,  a  saving  in  dis- 
tance from  Lake  Michigan  by  water  to  all  points  on  the  Mississippi 
River  above  the  mouth  of  Rock  River  of  419  miles  over  existing  water 
routes.  Tl^p  route  via  the  proposed  canal  will  be  shorter  than  via  the 
Illinois  River  to  all  points  on  the  Mississippi  River  above  a  point  78 
miles  by  water  above  the  mouth  of  the  Illinois,  and  209  miles  below  the 
mouth  of  Rock  River.  Above  the  mouth  of  Rock  River  to  St.  Paul  are 
401  miles  of  river  navigation,  so  that  the  proposed  canal  as  a  cut-off 
will  shorten  the  distance  from  Lake  Michigan  by  water  to  all  points 
along  the  Upper  Mississippi  River  for  610  miles  of  its  length. 

The  Illinois  River  for  14  miles  below  La  Salle  forms  one  link  in  the 
proposed  water  route,  but  the  rest  of  the  distance,  97  miles  from  La 
Salle  to  Chicago,  the  route  is  continued  by  the  Illinois  and  Michigan 
Canal,  a  work  of  much  less  capacity  than  the  proposed  canal.  Boats  of 
the  full  capacity  of  the  locks  of  the  Illinois  and  Mississippi  Canal  must 
stop  at  La  Salle  and  transfer  cargo  to  the  less  capacious  Illinois  and 
Michigan  Canal. 

To  secure,  therefore,  the  Ml  benefits  of  the  proposed  canal  the  water 
route  from  Chicago  to  La  Salle  must  be  enlarged  or  the  capacious  chan- 
nel now  being  constructed  on  the  lower  Illinois  River  to  be  extended  to 
Chicago  via  the  Illinois  and  Desplaines  Valley  and  a  cut  across  the 
Chicago  divide.  Without  such  works  the  Illinois  and  Mississippi  Canal 
will  be  of  comparatively  small  significance.  The  canal  constructed  even 
on  the  present  basis  will  necessarily  modify,  reduce,  and  regulate  freights 
moving  between  Upper  Mississippi  River  points  and  Lake  Michigan, 
and  its  construction  be  justifiecLupon  the  present  basis.  Its  utility  will, 
however,  be  gauged  by  the  capacity  of  the  inferior  "Illinois  and  Michi- 
gan Canal  until  the  capacity  of  the  latter  is  made  at  least  equal  to  that 
of  the  proposed  canal. 

The  commercial  advantages  of  this  route  have  been  many  times  pre- 
sented to  Congress,  notably  by  Maj.  W.  H.  H.  Benyaurd,  Corps  of  En- 
gineers, in  the  Annual  Report  of  the  Chief  of  Engineers  in  1883,  by  Major 
Handbury  in  1886,  and  by  the  Board  of  Engineers  specially  constituted 
to  consider  its  relations  to  commerce,  in  1886,  in  its  report  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1887. 

At  present  rates  of  appropriation,  $500,000  once  in  2  years,  it  will 
take  28  years  to  complete  this  canal,  before  the  termination  of  which 
much  additional  moneyjrill  be  required  to  maintain  the  work  previously 
done,  and  as  the  work*  will  be  of  no  special  utility  until  completed 
throughout  its  entire  extent,  it  is  manifest  that  provision  should  be 
made  for  its  much  more  rapid  prosecution.  Even  at  the  rate  of  appro- 
priation herein,  $1,700,000  biennially,  it  will  take  8  years  to  complete 
this  work,  which  is  a  reasonable  and  practicable  time. 

ESTIMATE. 

For  surveys  for  accurate  locations,  legal  descriptions  of  lands  required,  and 

for  rights  of  way $200, 000 

For  construction 1,500,000 
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Money  statement. 

July  1, 1890,  balance  unexpended $152. 80 

Balance  available,  act  August  2, 1882 633.66 

Amount  appropriated  by  act  approved  September  19. 1890 500,  OOO.  00 

500,  786.  46 
June  30, 1891,  amount  expended  during  fiscal  year 11,  75».  36 


July  1, 1891,  balance  unexpended 489,031. 10 

July  1, 1891,  outstanding  liabilities IOOl  00 

July  1, 1891,  balance  available 488,931.10 

Amount  (estimated)  required  for  completion  of  existing  project 6, 425.  960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 
30,1893 1,700,000-00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  AR3nr, 
Washington,  J).  C,  October  25,  1890. 
Captain:  The  proviso  hi  the  Illinois  and  Mississippi  Canal  legisla- 
tion, "  That  the  Secretary  of  War  shall,  in  his  discretion,  change  or 
alter  the  dimensions  of  the  locks  of  said  canal  and  feeder,  if  in  his  opin- 
ion the  cost  of  said  improvement  is  not  thereby  increased,"  was  put  in 
the  bill  by  Senator  Gorman,  of  Maryland,  who,  for  many  years,  had 
been  the  manager  and  one  of  the  directors  of  the  Chesapeake  and  Ohio 
Canal.    If  I  understood  him  correctly,  his  contention  was  that  the  sizes 
of  the  locks  as  given  in  the  law  were  not  in  accord  with  the  dimensions 
of  the  prism  or  the  best  dimensions  of  boats  for  navigating  the  prism, 
with  a  view  to  the  most  economical  and  profitable  commerce;  that 
there  was  a  necessary  relation  between  all  these  elements,  and  a  size  or 
dimension  of  lock  that  would  give  the  greatest  amount  of  useful  return. 
Have  you  examined  this  question  in  this  light,  and  will  you  kindly 
report  on  this  matter  from  the  standpoint  of  Senator  Gorman  f 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers. 


report  of  captain  w.  l.  marshall,  corps  of  engineers. 

United  States  Engineer  Office, 

Chicago,  III,  October  27,  1890. 
General  :  With  reference  to  the  change  in  the  dimensions  of  the 
locks  of  the  Hennepin  Canal  in  accordance  with  the  views  of  Senator 
Gorman,  1  have  to  say  that  I  have  at  times  considered  the  question  of 
the  relation  between  canal  prisms,  lock  dimensions,  and  other  elements 
relating  to  the  question  of  economy,  etc.,  but  have  each  time  found  it 
so  complicated  that  no  definite  answer  could  be  made  that  can  be  re- 
garded as  at  all  exact. 
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If  the  canal  could  be  regarded  by  itself,  then  the  most  economical  size 
of  boat  and  lock  for  the  given  prism  and  length  of  canal  could  be  deter- 
mined, but  it  is  to  be  regarded  as  an  obstructive  link  between  several 
diverse  navigations,  viz:  The  Upper  Mississippi  and  its  tributaries,  and 
the  channels  connecting  these  streams  with  Lake  Michigan,  to  be  navi- 
gated by  barges  whose  economical  dimensions  have  already  been  deter- 
mined by  the  conditions  of  navigation  that  exist  on  the  Western  rivers, 
and  which  will  not  be  altered  to  suit  the  requirements  of  the  canal 
prism.  These  barges  are  of  6  feet  draft,  and  130  feet  long,  and  from  24 
to  28  feet  in  width.  There  are  other  barges  about  30  feet  in  width  by 
150  feet  in  length,  or  somewhat  longer,  that  carry,  full  loaded,  greater 
depth,  but  Jhat  with  large  loads  can  navigate  this  canal  and  will  navk 
gate  it  if  the  locks  be  somewhat  widened.  ^ 

There  are  also  a  large  number  of  stern- wheel  steamboats,  mostly  tow- 
boats,  but  many  of  which  also  carry  freight,  with  from  22  to  28  feet 
width  of  beam  and  from  122  to  150  feet  length  over  all,  that  with  about 
the  same  or  less  cross-sectional  area  as  the  barges  mentioned,  require 
a  width  of  lock,  on  account  of  their  projecting  guards,  from  6  to  10  feet 
wider  than  their  hulls,  that  can  use  the  canal  also  if  the  locks  be 
widened  to  35  feet  span. 

It  is  evident  that  the  canal  can  not  meet  the  requirements  of  the  case 
with  smaller  locks  than  already  designed,  if  for  navigation  for  barges 
such  as  have  already  established  themselves  on  the  Mississippi  River 
and  tributaries,  as  the  fittest  for  the  purposes  to  which  they  are  put,  nor 
unless  somewhat  widened  for  the  large  fleet  of  steamboats -navigating 
the  Upper  Mississippi  River.  The  locks  are  final  permanent  construc- 
tions that  can  not  be  altered  after  being  built,  except  in  length,  without 
great  expense,  but  the  prism  of  the  canal  being  almost  entirely  in  earth, 
can,  with  the  exception  of  a  few  miles  in  Bureau  Creek  Valley,  be  com- 
paratively cheaply  and  economically,  and  without  interfering  with  nav- 
igation in  any  way,  gradually  increased  to  any  desired  extent.  It  is 
evident  then  that  the  size  of  the  prism  should  not  be  allowed  to  control 
the  size  of  the  locks,  even  though  this  prism  be  theoretically  less  than 
free  navigation  by  boats  that  can  pass  the  locks  would  require. 

Theoretically  for  free  navigation  of  the  canal  prism  by  boats  28  feet 
beam,  6  feet  draft,  the  sectional  area  of  the  prism  should  be  about  (ap- 
proximately) 1,000  square  feet,  instead  of  486.5,  consequently  the  canal 
prism  is  obstructive,  compared  with  an  indefinite  expanse  of  equal 
depth,  in  some  ratio  to  these  two  numbers;  or  with  slightly  greater 
depth  should  be  about  140  feet  mean  width  of  section  instead  of  70;  or, 
stated  otherwise,  for  a  canal  70  feet  mean  width  and  7  feet  deep  (Illinos 
and  Mississippi)  the  locks  should  be  somewhat  less  than  one-half  the 
span  proposed,  and  shortened  to  agree  with  the  most  economical  length 
of  boat  of  that  width  of  beam,  or  say  approximately,  be  16  feet  wide  and 
110  feet  in  length  of  lock  chamber  for  navigation  by  vessels  of  14  to  15 
feet  beam  and  98  to  100  feet  in  length,  6  feet  depth,  about  90  tons  regis- 
tered tonnage  or  200  tons  carrying  capacity.  Sucn  vessels  would  navi- 
gate this  prism  at  moderate  speed  with  not  materially  greater  difficulty 
than  if  the  canal  were  of  unlimited  expanse  and  equal  depth. 

It  is  very  clear,  however,  that,  although  such  a  canal  with  horse- 
power towage  would  probaoly  economically  transport  all  of  the  freight 
that  will  probably  pass  over  this  route  for  years,  it  would  necessitate 
either  breaking  bulk  at  the  termini  of  the  canal  or  the  formation  of  tows 
in  barges  that  will  not  meet  economical  considerations  in  the  continua- 
tion of  their  journeys  in  the  more  capacious  channels  connecting  with 
the  canal.  But  it  is  not  only  a  question  of  economy  and  ease  of  navi- 
ENG  91 166 
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gation  and  the  best  relation  between  the  prism  of  the  canal  and  the 
locks,  bat  also  of  the  length  of  voyage  itself  regarding  the  canal  not  by 
itself  but  as  only  a  link  in  more  extended  navigation  that  must  be  eon 
sidered.  Every  one  knows  that  while  small  boats  are  most  economical 
for  certain  purposes  and  distances,  which  distances  vary  with  the 
greater  or  less  difficulty  of  navigation,  yet  there  is  a  point  beyond  whiefc 
the  cost  of  hauling  such  boats  with  their  small  cargoes,  considering  aL» 
the  interest  on  their  values,  is  no  longer  economical.  For  this  reason, 
everywhere,  to  meet  competition  over  long  routes  and  reduce  cost  of 
through  transportation,  vessels  are  increasing  in  size  and  carrying 
capacity,  even  to  such  a  point  that  all  artificial  channels  and  harbors 
no  longer  show  any  relation  between  their  prisms  and  the  sectional  areas 
of  the  boats  that  navigate  them.  Obstructive  artificial  links  in  the 
chain  are  less  costly  to  navigate  by  such  vessels  than  to  seek  by  reduc- 
ing the  size  of  the  vessels  to  meet  theoretical  requirements  of  suck 
ratios  between  vessels  (or  locks)  and  channels  over  parts  of  the  voyagf. 

So  I  regard  the  Illinois  and  Mississippi  Canal,  everywhere  of  suffi- 
cient width  to  allow  any  two  vessels  admitted  by  the  locks  (or  eves 
by  the  proi>osed  somewhat  wider  locks)  to  pass  each  other,  although 
more  or  less  deficient  in  width  and  depth,  of  much  greater  value  to  com- 
merce, as  proposed,  than  it  possibly  could  be  were  the  locks  reduced  is 
size  until  only  boats  of  such  size  could  pass  them  as  could  navigate  th* 
prism  of  the  canal  with  as  great  freedom  and  ease  as  they  could  Lak* 
Michigan. 

The  canal  is  for  navigation  by  Mississippi  River  barges,  and  the  locks 
can  not  advantageously  be  reduced. 

If  greater  ease,  facility,  or  economy  of  navigation  of  the  prism  of  the 
canal  be  required  than  given  by  the  proposed  dimensions,  I  should  sar 
let  the  economical  and  best  dimensions  of  the  canal  prism  be  adopted. 
after  practical  test,  to  the  requirements  of  barge  navigation  on  the 
Upper  Mississippi  Kiver  and  tributaries,  which  have  fixed  the  dimes 
sions  of  the  locks,  rather  than  the  locks  be  reduced  in  size  as  required 
by  theorizing  upon  the  dimensions  of  the  prism  of  the  canal  as  specified 
in  the  law;  or,  in  other  words,  let  the  requirements  of  existing  naviga- 
tion be  met  (if  only  approximately),  instead  of  requiring  the  creation  of 
a  distinct  system  of  navigation  suitable  only  for  a  link  of  50  miles  ii 
the  600  miles  of  navigation  that  the  proposed  canal  is  to  subserve  froa 
St.  Paul  to  Chicago.    Let  the  greater  govern. 

By  constructing  the  locks  of  the  size  proposed  the  more  economical 
canal  barges  of  smaller  dimensions,  towed  by  animals,  can  still  navi- 
gate the  canal  with  greater  freedom  with  two  barges  at  a  lockage, 
while  its  usefulness  will  be  many  times  extended  by  providing  lor  the 
passage,  also,  of  greater  barges  (even  with  obstructive  navigation  from 
insufficient  prism),  towed  by  steam,  and  of  a  large  class  of  steamboat* 
now  in  existence. 

No  one  has  heard  of  locks  of  too  great  capacity  having  ever  bwa 
constructed  where  there  is  available  water,  but  complaints  of  insuffi- 
cient capacity  of  locks,  even  in  cases  where  they  have  been  constructed 
in  accordance  with  theoretical  requirements,  are  common. 

The  Erie  Canal  is  a  case  in  point,  the  capacity  of  which  was  doubled 
by  doubling  the  locks  in  number  by  parallel  locks,  and  now  it  is  ia 
question  to  again  increase  its  capacity,  for  the  same  class  of  boats  how- 
ever, by  doubling  the  length  of  one  or  both  series  of  locks  to  admit  the 
passage  of  two  boats  at  one  lockage. 

In  the  case  of  the  Illinois  and  Mississippi  Gaual  the  same  result  is 
attained  by  doubling  the  width  of  the  locks  beyond  the  theoretically 
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(for  this  prism)  best  span  for  economical  canal  barges,  while  this  course 
also  vastly  increases  its  value,  even  with  an  obstructive  prism,  by  ex- 
tending the  sphere  of  its  utility  to  rivelr  barges  and  steamboats  instead 
of  confining  it  to  canal  barges. 

I  have  endeavored  to  give  herein,  generally,  the  conclusions  I  have 
arrived  at  with  reference  to  the  subject-matter  of  your  letter  of  the  25th 
instant.  If  greater  detail  is  required  in  more  exact  terms  it  will  take 
some  time,  and,  as  I  have  said,  the  conditions  are  so  complex  and  inde- 
terminate that  only  approximate  results  can  even  then  be  attained,  for 
the  most  economical  vessel,  even  upon  the  high  seas  or  Great  Lakes,  is 
still  an  open  question,  a  desideratum  that  every  shipbuilder  and  vessel- 
owner  is  continually  seeking.  The  question  of  what  is  the  most  eco- 
nomical vessel,  and  consequent  lock  and  canal  prism,  for  combined  river 
and  canal  navigation  is  still  more  difficult  of  solution,  and  paries  with 
every  combination  of  relative  lengths  of  navigation  by  river  and  canal, 
load  and  power  employed.  At  best  it  is  only  guessing  by  hypothetical 
or  empirical  rule. 

Very  respectfully,  your  obedient  servant. 

w.  L.  Marshall, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  &  A. 


REPORT  OF  MB.  L.  L.  WHEELER,  ASSISTANT  ENGINEER. 

Milan,  III.,  March  7, 1891. 

Captain:  I  have  the  honor  to  submit  the  following  "report  upon  surveys  and  esti- 
mates for  proposed  routes  of  the  Illinois  and  Mississippi  Canal  around  the  rapids  in 
the  Rook  River,  at  Milan,  111.,  with  map  and  profiles  of  the  various  proposed  lines." 

The  river  and  harbor  bill  of  September  19,  1890,  appropriates  $500,000  for  this 
work,  but  work  did  not  commence  until  November  17  following.  I  came  to  Milan 
October  22.  and  while  waiting  orders,  thoroughly  examined  the  vicinity  of  the  pro- 
posed worfes  and  prepared  for  making  surveys  covering  the  entire  locality.  The 
weather  proved  exceptionally  fine  during  the  winter,  and  good  progress  was  made 
with  the  surveys.  A  tertiary  system  of  triangulation  was  measured  from  the  head  of 
Carr  Island  to  the  Mississippi  River,  duplicate  lines  of  levels  run  on  each  bank, 
numerous  bench  marks  set,  and,  the  islands  and  shores  covered  with  stadia  elevations. 
A  hydrographic  survey  of  the  Mississippi  River  in  vicinity  of  mouth  of  Rock  River 
was  also  made. 

On  reducing  and  platting  the  notes  of  these  preliminary  surveys,  several  impor- 
tant facts  bearing  upon  the  location  and  construction  of  the  proposed  work  became 
evident.  A  brief  general  description  of  the  locality  wiU  aid  in  understanding  the 
significance  of  these  facts. 

The  valley  of  Rock  River  at  this  point  is  about  1£  miles  wide  and  evidently  is  the 
old  bed  of  a  stream  of  much  larger  volume  than  that  now  flowing  in  it.  The  hills 
on  either  side  rise  quite  abruptly,  the  present  river  bed  being  along  the  hills  on  the 
north  side  until  the  alluvial  valley  of  the  Mississippi  is  reached.  The  river  is 
divided  by  islands  into  several  channels,  one  branch  leaving  the  main  stream  at 
Milan  and  entering  the  Mississippi  by  a  separate  mouth.  The  rapids  commence  at 
the  head  of  Carr  Island  and  extend  downstream  about  1^  miles,  the  total  faU  at 
extreme  low  water  being  about  12  feet.  High  water  of  the  Mississippi  is  about  5 
feet  higher  than  low  water  at  the  head  of  the  rapids.  The  discharge  of  the  stream 
is  not  known  to  me,  but  probably  varies  from  2,000  to  50,000  cubic  feet  per  second. 
The  bed  rock  of  the  valley  is  limestone,  very  much  seamed  and*  broken,  without  bed, 
and  entirely  worthless,  except  for  riprap  and  concrete.  There  is  no  stone  suitable 
for  masonry  in  the  vicinity.  In  the  valley  the  rock  is  overlaid  by  from  1  to  10  feet 
of  clay  and  sand  and  in  some  places  with  beds  of  very  clean  sand  and  gravel.  In 
'the  hills  the  limestone  is  overlaid  by  the  strata  of  the  Carboniferous  age.  Coal 
mining  is  one  of  the  industries  of  the  vicinity,  and  excellent  fire  clay  abounds. 
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The  first  important  fact  shown  by  this  survey  is  that  the  south  shore  in  the  vicin- 
ity of  Milan  is  too  low  to  permit  the  dams  being  placed  as  proposed  without  serioui 
damage  to  Milan  and  the  surrounding  lowlands.  This  necessitated  placing  tbc 
dam  across  the  south  channel  at  the  head  of  Can  Island  and  the  construction  ot 
embankments  on  the  north  sides  of  Carr  and  Vandruff  Islands  and  the  closing  oi 
,the  channel  between  them. 

Another  important  fact  shown  is  that,  the  dam  across  the  north  channel  wouk 
have  to  be  very  much  higher  than  had  been  previously  supposed,  thereby  largely 
increasing  its  cost  and  also  making  its  maintenance  of  greater  uncertainty. 

The  most  important  fact  shown  is  that  an  independent  and  feasible  route  for  the 

canal  exists  on  the  south  shore  and  the  estimates  show  it  to  be  much  less  expenaivt 

than  the  proposed  route  along  the  north  shore.    This  is  the  more  important  as  it 

had  become  evident  that  if  only  one  route  existed  the  acquiring  of  the  necessary 

•  lands^for  right  of  way  and  sites  for  structures  was  going  to  be  a  serious  matter. 

As  the  work  of  reduction  and  estimates  progressed  it  became  more  and  more  evi- 
dent that  the  southern  route  possessed  other  and  more  important  advantages  this 
that  of  being  a  check  upon  the  demands  of  property  owners  on  the  northern  route. 
The  southern  route  as  proposed  leaves  the  river  at  the  head  of  Carr  Island  by  a 

fuard  lock ^  and  down  to  Mill  Creek  the  canal  section  is  entirely  on  the  main  shore, 
his  shore  is  a  very  stable  one,  the  original  meander  stone  of  the  United  States  Land 
Survey  being  still  in  place  on  the  range  line,  and  the  distance  on  the  section  line 
to  the  shore  above  Mill  Creek  being  the  same  as  given  by  the  land  survey.  From  j 
Mill  Creek  to  upper  end  of  Big  Island  it  is  proposed  to  carry  the  canal  in  the  rivn 
bed  by  two  parallel  embankments,  the  branch  of  the  river  flowing  south  of  Big  Is- 
land being  entirely  cut  off  from  the  main  stream  and  left  as  a  channel  for  Mill 
Creek.  From  the  head  of  Big  Island  to  the  mouth  of  Rock  River  the  canal  is  en- 
tirely on  land  and  presents  no  engineering  difficulties.  On  the  contrary,  it  present! 
great  advantages  in  having  good  material  for  concrete  and  mortar  in  the  immediate 
vicinity  of  the  proposed  locks  and  in  taking  the  required  depth  to  the  Mississippi 
River,  in  marked  contrast  to  the  northern  route,  which  leaves  about  1  mile  ova 
which  the  required  depth  would  have  to  be  obtained  by  wing  dams  and  dredging  is 
Rock  River.  It  also  presents  the  advantage  of  passing  through  farming  lands  which 
can  be  obtained  at  reasonable  figures,  and  which  have  not  been  subjected  to  wild-cat 
speculations  and  the  consequent  clouding  of  titles.  It  also  offers  the  advantage  erf 
constructing  the  canal  without  placing  the  United  States  in  a  position  of  eithef 
purchasing  decayed  water-powers,  or  entering  into  relation  with  owners  of  water- 
powers  which  would  probably  prove  expensive  and  unsatisfactory  in  the  end. 

The  northern  route  has  been  previously  estimated  on  by  yourself.  The  same 
route  is  followed  in  these  estimates  execept  the.  change  made  necessary  in  the  loca- 
tion of  the  dams. 

In  the  estimates  submitted  herewith,  the  cost  of  structures  as  far  as  they  wen 
similar  have  been  taken  directly  from  the  estimates  given  in  your  report  to  the  Chief 
of  Engineers,  dated  June  21, 1890,  and  the  prices  given  therein  have  been  used.    The 

Quantities  in  excavations  and  embankments  have  been  computed  from  the  notes  of 
tiis  survey  and  may  be  considered  to  be  close  approximations  to  what  the  final  quan- 
tities will  be. 
The  total  estimated  cost  of  the  two  routes  is  as  follows: 


Item. 


Excavation  and  embankment 

Structures 

Right  of  way  and  sites 

Contingencies,  10  per  cent . . . 

Total 


Northern 
route. 


$69,898 

347,425 

35,926 

45,325 


Soutfarn 
roate. 


$140,  SC 

216,  W 

1«,3B 

37,412 


498,574 


411,5 


Difference,  $87,045. 


Your  estimates  of  June  21, 1890,  made  this  total  for  the  northern  route  $491,252; 

and  the  increase  here  shown  is  entirely  due  to  the  increase  in  the  estimated  cost  of 

right  of  way.    The  cost  of  excavation  and  embankment  remains  almost  the  i 

while  the  cost  of  dams  is  decreased  about  $12,000. 

Very  respectfully,  your  obedient  servant, 

L.  L.  Whkklek, 
Assistant  EngUem 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  8,  A. 
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Northern  route,  estimate  of  cost  of  excavation  and  embankment* 


Item. 


Cubic 
yards. 


Price. 


Amount. 


Embankment  north  side  Carr  Island 

Embankment  across  cut-off. 

Embankment  across  north  side  VandrufTs  Island. 

Excavation  Sears  Canal  (Hardpan) 

Embankment  Sears  Canal: 

Earth 

Rip-rap 

Embankment  Lock  36  to  Turkey  Island  : 

Earth 

Riprap 

Embankment  on  Turkey  Island 

Embankment  on  north  shore  above  Lock  37 , 


Total. 


6,891 
4,510 
20,423 
51,156 

16,435 
1,208 

59,084 

,13,244 

*  3,850 

866 


$0. 15 
.15 
.15 
.50 

.15 
1.50 

.25 

1.50 

.15 

.15 


$1,033.65 

076.50 

8,063.45 

25,578.00 

2,465.25 
1,812.00 

14,771.00 

19,866.00 

502.50 

129.90 


69,898.25 


Northern  route,  estimate  of  cost  of  structures. 

DamlTo.  2,  800  feet  long,  8  feet  high $21,835.00 

Dam  No.  8,  362  feet  long,  18feethigh 51,745.00 

Highway  bridge  (pivot) 5,800.00 

Highway  and  single  track  railroad  bridge  combination  (pivot) , 25, 400. 00 

Single-track  railroad  bridge  (pivot) 23,800.00 

I*ock No.  36,  9 feet  lift :..  103,154.00 

»  Lock  No.  37,  9  feet  lift • 44,635.00 

Brush  dams 65,000.00 

Keeper's  dwellings  (2) 5,000.00 

Fencing,  3.3  miles  at  $320 1,056.00 

Total 347,425.00 

Northern  route,  estimate  of  cost  of  right  of  way. 


Owner. 


No.  of 
acres. 


Trice  per 
acre. 


Total 

COBt. 


M.  T.Johnson 

Hannah  Newburg 

T.J.  Robinson 

Rock  River  Canal  and  Lock  Company. 

Sears  Brothers 

Graham's  Cotton  Mills 

Graham  &  Co 

Davenport  estate 

John  Galliger 

Phillip  Dingledine 


9.47 
14.85 


$50 
75 
200 


1.17 
5.81 
15.59 
4.81 


1,000 

500 

25 

50 


$40.00 

710.25 

2,970.00 

•22,500.00 

1.00 

t5, 000. 00 

1, 170. 00 

2, 905. 00 

389.75 

240.60 


Total. 


35,926.50 


*  Includes  old  excavation.  t  Rebuilding  power  house. 

Sovthern  route,  estimation  of  cost  of  excavation  and  embankment. 


Item. 

• 

Cubic 
yards. 

Price. 

Amount. 

Embankment,  Dam  I  to  Dam  2 

2,155 

60,970 
22,093 

14,830 

132,800 
14,859 

6,548 

55,929 

80,475 
133,843 
53,876 

$0.15 

.16 
L60 

.15 

.25 
L60 

.15 

.15 

.15 
.15 
.15 

$823.25 

7,645.50 
83,140.00 

2,149.50 

83,200.00 
22,288.60 

982.20 

Excavation,  guard  lock  to  Mill  Creek: 

Earth 

Rook 

Embankment,  guard  lock  to  Mill  Creek: 

Earth 

Embankment, Mill  Creek  to  highway: 

Earth ?...... 

Riprap 

Excavation,  Mill  Creek  to  highway: 

Earth .- 

Excavation,  highway  to  Lock  36: 

Earth 

8,889.85 

4,571.25 
20,076.45 

Embankment,  highway  to  Lock  36: 

Earth 

Excavation,  Lock  36  to  Lock  37 

Embankment,  Lock  36  to  Lock  37 

8,081.40 

Total 

140,847.40 
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Southern  route,  estimate  of  oost  of  structures. 

Dam  No.  1, 530  feet  long.8  feet  high .'. $16,483 

Dam  No.  2. 800  feet  long,  8  feet  high 21.835 

Guard  look „ 41,  SOI 

Gulvert,  36  inches 2,400 

Waate  weir,  100  feet  long 1,000 

Highway  bridge  (pivot) 5,  800 

Single-track  rail  road  bridge  (pivot) 23,  800 

Lock  No.  36, 6  feet  lift 3fi,  170 

Farm  bri dge "        * 

Waate  weir,  50  feet  long 

Lock  No.  37, 12  feet  lift „ 

Keepera'  dwellings  (3) 

Fenemg* 4.5  miles,  at  $320 , 


1,000 

509 
56,500 

1.440 
1,440 


Total + 216,960 

Southern  route,  estimate  of  cost  of  right  of  way. 


Owner. 

No.  of 
acres, 

Price 
per  acre. 

Total 
coat. 

Lnken  Ac  Beckwith 

.82 
4.24 
8.07 
18.40 

$100 
75 
75 
75 

$82.00 

818.00 

H  an n  ah  Ne  w  b urg 

M.  T.  Johnson 

672.71 

JohnTindall 

1,380.00 

*5,ooao0 

12,500,00 
1,860.00   . 

D.L.  Cunklo 

Sears  Brot  hers 

4.10 
13.60 

3.80 
13.52 

0.87 
28.60 

0.25 
.11 

8.22 

2.74 

8.18 

C.  W.  Mosher 

100 
60 
60 
50 
50 
75 
50 
50 
60 
50 

M.Gobel 

233.40 

The  Hanson  estate 

811.20 

The  Vandrufl*  estate 

468150 

Peter  Fries 

1,430.00 

1,103.75 

5.50 

Swan  J  ohnson  cstat e  * 

David  Beale ; 

Paul  Hardnagel . 

411.00 

A.Peterson 

$337.00 
160.00 

David  Payne 

Tola* • 

16,382.10 

*  Milan  water-power,    t  Including  water-power  rights.    J  0500  damages  demanded, 
tugs. 


$800  for  build- 


report  op  captain  w.  l.  marshall,  corps  of  engineers. 

United  States  Engineer  Office, 

Chicago,  III,  March  19, 1891. 

General:  I  have  the  honor  to  forward  herewith  a  blue-print  map  of 
the  vicinity  of  the  mouth  of  Bock  Biver  showing  the  proposed  locations 
(northern  and  southern)  for  the  western  4  miles  of  the  Illinois  and  Mis- 
sissippi Canal. 

The  plans  for  this  improvement  submitted  with  my  final  report  dated 
June  21, 1890,  were  based  upon  such  data  as  had  been  secured  by  sur- 
veys made  iu  1882  and  1885,  which  data  was  lacking  in  other  informa- 
tion, especially  along  the  south  shore  of  Bock  Biver  and  in  levels,  even 
along  the  northern  line. 

As  all  the  former  surveys  had  been  directed  towards  the  northerly  line, 
the  plans  based  upon  them  necessarily  followed  the  lines  of  survey. 

Soon  after  beginning  a  detailed  examination  of  the  vicinity,  more  es- 
pecially with  a  view  or  making  detailed  legal  descriptions  and  plats  o 
lands,  etc.,  required  for  right  of  way,  it  was  discovered  that  this  vicin 
ity  had  been  the  scene  of  many  disastrous  speculations  dating  back  in 
their  beginning  a  half  century  or  more,  and  recurring  at  intervals  t< 
the  present  time,  which  have  left  a  number  of  burned  and  ruined  mills 
dams,  lawsuits,  and  clouded  titles,  the  latter  especially  along  the  north 
ern  bank  in  the  vicinity  of  Sears  Canal.  It  was  also  discovered  tha 
since  the  publication  of  the  route  as  located  on  the  submitted  plans 
efforts  were  being  made  to  clear  titles,  and  to  accumulate  the  needei 


Digitized  by  LjOOQiC 


APPENDIX   MM — REPORT   OF   CAPTAIN   MARSHALL.         2647 

lands  along  the  northern  ronte  in  the  hands  of  a  few  parties,  as  I  be- 
lieved "with  the  intention  of  either  demanding  exorbitant  prices  for  right 
of  way,  or  to,  saddle  upon  the  United  States  private  water  powers  to 
be  created  and  maintained  by  the  United  States  forever,  or  to  compel 
tlie  United  States  to  purchase  this  doubtful  title  to  water-power  rights 
at  very  remunerative  prices,  before  this  part  of  the  canal  could  be  built.  • 
Search  was  then  immediately  begun  for  a  second  route  around  the 
lower  rapids  of  Eock  Eiver  that  would  comply  with  the  law  fixing  the 
terminus  of  the  canal  at  the  mouth  of  Bock  Eiver.    This  has  necessi- 
tated much  work  in  the  field  and  office  not  originally  contemplated,  and 
lias  delayed  the  commencement  of  the  work  by  several  months,  but  I 
"believe  to  the  great  advantage  of  the  Government,  for  such  a  route  has 
"been  found  probably  16  per  cent,  less  costly  than  the  northern  or  orig- 
inal route,  and  that  more  certainly  enables  us  to  carry  7  feet  of  water 
to  the  mouth  of  Eock  Eiver. 

NORTHERN  LINE. 

•fhe  dams  were  laid  out  on  the  plans  submitted  near  the  locations  of 
the  dams  as  built  by  the  water-power  owners,  but  the  present  survey 
shows  the  impracticability,  on  account  of  the  low  site  of  the  town  of 
Milan,  of  building  a  dam  of  the  necessary  height  across  the  south  chan- 
nel of  Eock  Eiver  at  Milan. 

The  modified  northern  line  is  $s  follows:  A  dam  across  the  south 
branch  or  channel  at  the  head  of  Carr  Island;  the  north  channel  of 
Rock  Eiver  and  Sears  Canal  to  be  followed;  an  embankment  or  levee 
above  high  water  to  be  carried  continuously  on  Carr  and  Vandruft 
Island  to  the  head  of  Sears  Canal,  with  a  dam  (18  feet  high)  12  feet 
lift,  to  be  built  here  across  the  north  arms.  A  lock  of  8J  feet  lift  with 
two  exits,  (1)  for  medium  to  high,  and  (2)  for  low  water  service,  with 
guard  walls  7  feet  above  low  water  in  the  upper  pool,  to  be  built  at  the 
foot  of  Sears  Canal. 

Thence  to  the  foot  of  Turkey  Island  a  canal  formed  by  an  embank- 
ment in  the  river  bed,  and  a  levee  on  Turkey  Island  terminated  by  a 
lock  of  8£  feet  lift  near  the  foot  of  Turkey  Island.  Thence  to  the  Mis- 
sissippi Eiver — a  little  more  than  a  mile — an  improvement  by  brush 
wing  dams  in  the  bed  of  Eock  Eiver.  (I  think  this  of  doubtftd  prac- 
ticability as  the  natural  depth  does  not  exceed  2  to  3  feet,  the  discharge 
of  Eock  Eiver  small  (3,000  cubic  feet  per  second*),  and  the  bottom  of 
sands). 

SOUTHERN  ROUTE. 

Dams  to  be  built  7  to  8  feet  in  height  (on  rock  foundation,  and  of 
only  4  feet  head  of  water  against  them),  across  both  channels  of  Eock 
River  at  the  head  of  Carr  Island.  The  canal  thence  to  the  mouth  of 
Rock  River  to  be  located  on  the  south  bank,  either  on  the  main  land  or 
on  Big  Island,  with  the  exception  of  a  section  of  canal  built  by  em- 
bankment or  embankments  in  the  bed  of  Eock  Eiver  from  just  above 
the  mouth  of  Mill  Creek  to  the  head  of  Big  Island,  cutting  off  and  clos- 
ing the  slough  behind  Big  Island.  The  reason  for  this  construction 
will  be  given  hereafter. 

Along  the  route  there  will  be  one  guard  lock  at  the  head  of  the  canal, 
one  lock  of  6  feet  lift  near  the  head  of  Silver  Lake,  and  one  lock  "  at 
the  mouth  of  Eock  Eiver"  of  12  feet  lift.  Silver  Lake  will  furnish  a 
deep  and  sufficiently  commodious  basin. 

#It  lias  been  ascertained  by  subsequent  measurements  that  the  low- water  dis- 
charge of  Eock  Kiver  does  not  exceed  1,500  cubic  feet  per  second. — W.  L.  M. 
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One  of  the  most  important  advantages  of  this  line  arises  from  thv  fiu:t 
that  there  must  be  excavated  from  the  prism  of  the  eanal  a  greater  pari 
of  the  riprap  stone  required  for  dams  and  embankments,  also  clean  pit 
sand  and  gravel  containing  less  than  3  per  cent,  of  earth  or  soluble 
matter,  and  entirely  frefc  from  carbonate  of  lime,  t.  e.,  siliceous  sand  and 
gravel,  so  that,  if  it  be  allowed  to  build  the  masonry  of  artificial  stone 
of  Portland  cement,  the  excavation  of  the  canal  prism  will  furnish  all 
the  material,  and  of  the  bestquality  of  its  class,  except  cement,  for  the 
construction  of  the  locks,  weirs,  abutments  of  dams,  and  bridges.  This 
fact,  in  view  of  the  inferior  quality  of  the  raagnesian  limestones  and 
sandstones  accessible  for  building  purposes,  is  well  worth  considering 
in  connection  with  this  route. 

With  reference  to  the  southern  line  the  only  difficulty  is  in  the  dis- 
position of  Mill  Creek,  which  etoters  the  southern  channel  of  Rock 
Eiver  a  mile  or  less  aboye  the  town  of  Milan.  This  stream  rises  back 
in  the  hills  and  bluffs,  and  being  of  steep  slope  and  of  sufficient  water- 
shed, is  subject  to  sudden  and  rapid  rises  and  brings  down  a  great  deal 
of  sediment.  At  times  of  high  water  it  overflows  its  banks  and  floods 
the  low  lands  back  of  Milan,  the  overflow  going  towards  the  Missis- 
sippi. 

The  level  of  the  banks  at  and  below  the  mouth  of  Mill  Creek  is  such 
that  it  is  not  advisable  to  take  this  stream  into  the  canal,  as,  by  back- 
ing it  up,  it  might  interfere  with  the  drainage  of  lands,  and  would  cer- 
tainly be  made  the  ground  of  claims  for  damages,  whether  justly  or 
not,  at  every  high  water. 

It  is  practicable  to  carry  Mill  Creek  under  the  canal  through  inverts, 
except  possibly  at  extreme  floods,  when  part  of  its  discharge  would 
have  to  be  taken  into  the  canal.  In  this  case  but  one  embankment 
would  be  required  in  the  bed  of  Rock  River  from  Mill  Creek  to  the 
head  of  Big  Island,  and  a  second  bank  across  Big  Slough  to  form  the 
canal. 

The  plan  submitted,  however,  and  shown  in  skeleton  on  the  map 
herewith,  is  to  form  the  canal  by  two  parallel  paved  embankments  in 
the  bed  of  Rock  River,  leaving  a  channel  way  for  Mill  Creek  to  dis- 
charge through  Big  Slough  into  the  Mississippi  River. 

It  is  not  believed  to  be  practicable  to  follow  the  northern  route  with- 
out either  a  long  delay  and  litigation  to  get  rights  of  way  and  quiet 
claims  to  water  powers,  or  else,  in  shorter  time,  to  involve'  the  United 
States  in  a  partnership  or  divided  control  over  the  discharge  of  Rock 
River.  In  the  case  of  such  partnership,  or  divided  control,  the  United 
States  will  find  themselves  responsible  for  all  expense  for  creating  and 
maintaining  a  water  power  for  private  interests,  and  in  the  same  posi- 
tion as  elsewhere,  notably  at  Moline,  111.,  and  on  the  Fox  River,  i.  c, 
unable  either  to  modify  their  works  if  desirable  without  heavy  damages, 
or  to  abandon  them  if  at  any  time  advisable  to  do  so.  Along  this 
route  the  material  necessary  for  the  embankment,  from  the  foot  of  Sears 
Canal  to  Turkey  Island  is  a  light  loam  and  will  therefore  require  either 
a  much  heavier  bank  or  special  precautions  and  expense  to  properly 
construct  it;  and  finally,  it  is  doubtful  whether  7  feet  of  water  can  be 
obtained  in  Rock  River  near  its  mouth  by  wing  dams  and  the  method 
of  contraction  and  scour. 

On  the  other  hand,  along  the  southern  route,  the  water-power  dams 
are  all  broken  down,  the  mills  barned,  and  the  claimants  of  the  water 
powers  have  no  rights  derived  from  State  charters  or  franchise  of  any 
kind.  They  have  never  had  other  than  a  squatter's  right  to  the  water, 
and  moreover  only  two  parties  or  claimants  are  to  be  dealt  with.    The 
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fnited  States  district  attorney  £ives  me  as  hi-  ««fti*  :  a  ii*r  -.l-*- 

*es  liave  no  claim  to  any  water-iiower  privih ^.^  ii.±t  i*r*i   **  ?»zhTH*iA 

gthe  United  States  unless  they  choose  to  attempt  *-.  <•  -  -  ._  isr- 
n  the  work  of  construction,  when  their  rijrht**  m  *y  V  c^^n._Ht< 
judicially.  We  should  not  recognize  their  rights  by  d«-.il:"  .1  wr.i  Tirm 
>e±ore  beginning  the  works.  They  must  prove  their  ri^hL-  if  i£+j  tii^ik 
jbey  have  any. 

By  the  southern  route,  also,  the  full  depth  of  7  feet  can  be  «rr>+i  >:• 
e  terminus  of  the  canal  "at  the  mouth  of  Rock  River.*  We*ai 
tarry  this  depth  by  the  southern  route,  at  reasonable  expert,  to  :k 
legal  terminus;  it  is  doubtful  if  it  can  be  done  by  the  prof  *r*d  wri- 
jern  route. 

:  For  these  reasons  I  have  to  respectfully  recommend  that  the  **mh- 
fern  route  be  approved,  but,  irrespective  of  the  above  reason^.  whi«;h  a 
Imy  opinion  are  sufficient  to  determine  the  question,  the  probable  «« 
I  of  the  southern  route  is  the  less;  it  will  give  boat  landings  and  faeiL- 
ties  to  the  only  town  in  this  vicinity,  Milan,  and  shipping  facilities  to  a 
I  much  larger  extent  to  a  rich  agricultural  vicinage,  than  the  northern 
!  route,  which  cannot  be  approached  with  facility  on  account  of  the  bluff*. 
,  mill  lots,  and  low  lands,  from  the  head  of  the  rapids  to  the  MusL^ppi 
'  River. 

I  forward  herewith  the  report  of  Assistant  L.  L.  Wheeler  upon  the 
survey  of  the  vicinity  of  the  mouth  of  Rock  River. 
The  estimates  for  the  two  works  are  as  follows: 

For  the  northern  route  as  submitted  by  me  June  21, 1890 $191. 252 

As  modified,  as  required  by  recent  surveys 498.574 

For  the  southern  route 41X529 

In  favor  of  south  era  route 87, 045 

In  view  of  the  eight-hour  law,  and  of  the  difficulty  and  dangers  of 
constructing  and  protecting  embankments  built  in  the  beds  of  rivers, 
I  am  inclined  to  think  that  all  of  these  estimates  are  too  low  by  20  per 
cent.,  but  in  my  opinion  the  relative  cost  of  the  two  routes  is  probably 
correctly  expressed  by  the  estimates. 

If  tbe  masonry  can  be  built  of  artificial  stone,  which  will  hereafter 
be  recommended,  the  locks  may  be  increased  in  width  to  35  or  36  feet, 
instead  of  30  feet  as  ordered,  and  the  bridges  be  made  pivot,  instead  of 
fixed,  without  increased  cost  of  the  entire  canal,  or  of  the  locks,  to  the 
great  increase  in  utility  of  the  canal. 

This  matter  will  be  the  subject  of  a  separate  communication  to  the 
Department  hereafter. 

Accurate  descriptions  of  all  lands  required  for  the  improvement  along 
both  routes  have  been  prepared,  and  full  abstracts  of  title  to  lands 
along  the  northern,  or  published  route,  have  been  nearly  completed. 

Voluntary  agreements  as  directed  by  the  law,  in  accordance  with  a 
form  {herewith)  drawn  up  by  the  United  States  attorney  for  the  north- 
ern district  of  Illinois,  are  being  prepared  in  this  office  for  acceptance 
or  rejection  by  the  reputed* owners  of  such  lands  in  advance  of  the  de- 
termination of  the  route,  and  it  is  hoped  that  in  any  event  all  lands  re- 
quiring condemnation  along  either  route  may  be  brought  before  the 
district  court  at  the  ensuing  spring  term. 

Very  respectfully,  your  obedient  servant, 

.. .,.  r*. 

Brig.  Gen.  Thomas  L,  Casey, 

Chief  of  Engineer 8}  U.  B. « 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  March  27,  1891. 
Captain:  Your  report  of  the  19th  instant  on  the  survey  of  the  pro- 
posed locations  (northern  and  southern)  for  the  western  4  miles  of  the 
Illinois  and  Mississippi  Canal,  with  estimates  of  the  cost  of  each,  in 
which  you  recommend  approval  of  the  southern  route,  was  duly  received 
and  submitted  to  the  War  Department  with  the  following  indorsement: 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army,     . 
March  BS,  1891. 
Respectfully  submitted  to  the  Secretary  of  War. 

Under  the  terms  of  the  river  and  harbor  acts  of  August  11, 1888,  and  September  19, 
1890,  providing  for  the  construction  of  the  Illinois  and  Mississippi  Canal,  this  wutei 
way  is  to  be  constructed  on  such  line  as  may  be  approved  by  the  Secretary  of  War, 
and  it  is  recommended  that  the  proposed  southern  location  for  the  western  4  miles 
of  the  canal  *be  approved. 

Tnos.  Lincoln  Casey, 
•  Brig.  Gen.,  Chief  of  Engineers, 

The  recommendation  of  this  office  has  been  approved  by  the  Secretary 
of  War  under  date  of  the  25th  instant. 
By  command  of  Brigadier-General  Casey: 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers. 


letter  of  captain  w.  l.  marshall,  corps  of  engineers. 

United  States  Engineer  Office, 

Chicago,  III.,  May  7, 1891. 

General:  As  the  right  of  way  for  the  construction  of  as  much  of 
the  Illinois  and  Mississippi  (Hennepin)  Canal  as  the  current  appropria- 
tion of  $500,000  will  pay  for  will  probably  soon  be  obtained,  it  is  neces- 
sary to  draw  up  the  specifications  for  such  parts  of  the  work  as  may  be 
best  done  by  contract,  and  also  for  the  material  for  masonry  and  such 
other  work  as  may  be  best  done  by  hired  labor. 

The  river  and  harbor  act  of  September  19, 1890,  allows  the  Secretary 
of  War  to  alter  the  dimensions  of  the  locks,  if  the  cost  of  the  work  is 
not  increased  thereby. 

The  approved  dimensions  of  the  locks  are  170  feet  long  between  miter 
sills,  7  feet  deep,  and  30  feet  width. 

It  is  not  advisable  to  change  the  dimensions  of  the  locks  to  diminish 
them,  nor  can  they  be  increased,  if  of  masonry,  of  cut  stone,  under  the 
law. 

Still  it  is  very  desirable  that  the  locks  be  made  wader  than  30  feet. 
They  should  be  35  feet  wide  at  least,  for  the  following  reasons: 

(lj  Such  a  width  would  allow  the  locks  to  accommodate  the  larger 
proportion  of  steamboats  navigating  the  Upper  Mississippi  River,  which 
can  not  enter  locks  of  30  feet  width. 
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• 
(2)  The  c/miiection  of  the  canal  with  the  Great  Lakes  is  by  the  Illinois 
and  Michigan  Canal,  the  boats  of  which  ate  97  feet  long  and  17  feet 
wide.  The  locks  as  designed  will  pass  only  one  of  these  boats  at  a 
lockage,  but  if  widened  5  feet  will  be  doubled  in  capacity,  and  also 
take  in  a  tug  for  towing  them. 

Kow,  the  accessible  stone  for  the  construction  of  the  locks  of  this 
canal  is  of  inferior  quality,  the  best  being  the  magnesian  limestone  of 
Joliet,  which  absorb  water  and  crack  by  frost,  but  nearly  Everywhere 
along  the  line  of  the  canal  is  found  a  good  quality  of  silicious  sand  and 
gravel,  which  by  an  admixture  of  the  beat  quality  of  Portland  cement 
"will  make  an  artificial  stone  which  will  be  as  hard  as  and  better  resist 
the  action  of  the  element*  than  the  native  building  stones,  and  will  be 
much  more  economically  and  strongly  repaired,  at  an  expense  com- 
pared with  natural  stxme,  I  estimate,  in  the  ratio  of  10  for  the  artificial 
to  17  for  the  natural  stdne. 

In  the  excavation  of  the  canal  prism  from  the  mouth  of  Eock  Eiver  to 
the  head  of  Milan  Rapids,  beds  of  purely  silicious  sand  and  gravel  are 
met  with,  with  only  3  per  cent,  of  impurities,  sufficient  in  extent,  within 
the  right  of  way,  to  construct  the  three  locks,  and  much  of  the  other 
masonry  of  that  part  of  the  canal.  Native  stone  is  excavated,  which, 
broken,  will  furnish  all  the  additional  material  needed. 

It  is  very  evident  that  if  the  canal  prism  excavation  can  be  made  to 
furnish  all  or  even  the  greater  part  of  the  material  needed,  that  a  most 
economical  condition  is  encountered. 

With  reference  to  the  use  of  this  material,  artificial  stone,  for  engineer- 
ing constructions,  I  have  to  say  that  it  is  no  longer  experimental.  I 
,have  to  refer  to  the  aqueduct  for  the  supply  of  the  city  of  Paris,  France, 
with  water;  to  the  Liverpool  Docks,  England;  to  the  Manchester  Ship 
Canal,  England;  to  the  magazines  and  other  masonry  for  our  forti- 
fications, some  of  which,  as  at  Portland,  Me.,  have  been  exposed  for 
years  to  very  rigorous  climates;  and  finally  to  the  Canal  St.  Denis, 
France,  where  near  Paris  a  very  important  canal  lock  lias  been  entirely 
coestructed  of  a  rubble  concrete,  without  a  single  cut  stone  being  em- 
ployed in  its  construction. 

Moreover,  I  have  to  say,  that  I  have  built  here  in  Chicago  some  6,000 
cubic  yards  of  artificial  stone  for  the  public  improvement  of  the  Lake 
Michigan  front  of  Lincoln  Park,  for  the  commissioners  of  Lincoln  Park, 
and  am  familiar  with  its  manipulation.  This  material  has  resisted  three 
Chicago  winters  without  frost  cracks,  and  is  now  as  sound  as  when  laid. 
I  believe  that  this  material  should  be  more  extensively  used  upon 
river  and  harbor  works,  especially  where  skilled  labor  is  scarce — to  hew 
stone  and  lay  it  up — and  where  good  stone  is  difficult  to  obtain  and 
expensive. 
Now  it  is  my  belief — 

(1)  That  all  masonry  on  the  Hennepin  Canal  can  be  built  better  and 
cheaper  of  artificial  stone  than  of  natural  stone,  in  the  ratio  of  cost  of 
about  10  for  the  artificial  to  about  17  for  the  natural. 

(2)  That  if  the  artificial  stone  is  successful,  there  is  a  wide  field  for 
its  use  in  river  and  harbor  works  elsewhere,  at  a  very  great  saving  to 
the  United  States. 

(3)  That  if  allowed  on  this  work,  that  the  locks  can  be  increased  in 
size  from  30  feet  in  width  to  35  feet  in  width,  and  that  moreover  all 
bridges  may  be  made  pivot  or  drawbridges  instead  of  fixed  bridges, 
and  the  canal  can  be  made  a  ship  or  steamboat  canal  instead  of  a  tow- 
path  or  barge  canal,  with  animal  power,  and  without  increased  cost 
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over  the  estimates  already  submitted,  which  estimates  are  based  upon 
the  iLse  of  cut-stone  masonry. 

I  have  therefore  to  respectfully  request  that  the  masonry  of  the  three 
locks  and  the  dam  across  Bock  River  be  constructed  of  artificial  stone 
of  Portland  cement,  and  as  far  as  practicable  of  gravel,  sand,  and  stone 
excavated  from  the  prism  of  the  canal. 

The  locks  to  be  of  35  feet  width,  instead  of  30  feet,  but  otherwise  tf 
the  same  dimensions  and  construction  as  heretofore  submitted,  and 
that  the  bridges  be  made  pivot  or  draw,  instead  of  fixed,  with  a  view 
of  extending  this  construction  to  the  entire  canal,  should  the  experi- 
ment justify  it. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain,  Corps  of  Engineers.^ 
Brig.  Gen.  Thomas  L.  Casrt, 

Chief  of  Engineers j  U.  &  A. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  B.  C,  May  31,  1891. 
•  Captain:  Your  letter  of  the  7th  instant,  recommending  that  the 
masonry  of  the  three  locks  and  the  dam  across  Bock  Biver  on  the  line 
of  the  Illinois  and  Mississippi  Canal  be  made  of  concrete,  was  duly 
received  at  this  office  and  submitted  to  the  War  Department  witi 
indorsement,  of  which  the  following  is  a  copy: 

[First  indonflmeni.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
May  11, 1891. 
Respectfully  submitted  to  the  Secretary  of  War. 

The  act  of  August  11, 1888,  provides  for  the  location  of  the  Dlinois  and  Mississippi 
Canal,  with  looks  170  feet  long  and  30  feet  wide.    The  act  of  September  19,  1890, 

JtrovidcB  that  the  Secretary  shall,  in  his  discretion,  change  or  alter  the  dimensions  of 
ocks  of  said  canal  and  feeder,  if,  in  his  opinion,  the  cost  of  said  improvement  is  not 
thereby  increased. 

Captain  Marshall  now  recommends  that  the  locks  be  made  35  feet  wide;  that  the 
lock  walls  be  made  of  concrete,  using  Portland  cement  and,  so  far  as  practicable, 
sand,  gravel,  and  stone  excavated  from  the  prism  of  the  canal.  If  constructed  in 
this  way,  the.  cost  of  the  locks  will  not  be  increased  and  Captain  Marshall's  proposi- 
tion is  recommended  for  approval  under  authority  of  the  act  of  September  19,  18901 

Tho8.  Lincoln  Casey, 
Brig,  Gen,,  Chief  of  Engineers. 

It  has  been  returned  approved  by  the  Acting  Secretary  of  War  under 
date  of  May  11, 1891. 

Your  recommendation  that  the  bridges  across  this  portion  of  the 
water  way  be  made  pivot  or  draw  instead  of  fixed,  is  also  approved. 
By  command  of  Brigadier-General  Casey : 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 
Oapt.  W.  L.  Marshall^ 

Corps  of  Engineers. 
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REPORT  OF  MR.  L.  L.  WHEELER,  ASSISTANT  ENGINEER. 

Milan,  III.,  June  16, 1891, 

Captain  :  I  have  the  honor  to  submit  the  following  report  upon  measurements  of 
bridges  over  Rock  River  in  this  vicinity,  made  with  special  reference  to  determin- 
ing their  capacity  for  permitting  flood  waters  to  nass.  This  information  has  been 
compiled  mainly  to  determine  what  effect  the  closing  of  the  south  slough  is  liable 
to  have  on  the  remaining  bridges  and  channels.  Herewith  are  three  maps  showing 
the  relative  locations  of  the  several  bridges  in  the  vicinity  of  Milan,  with  skeleton 
plau^aud  elevation  of  each  bridge  and  cross  section  of  the  channel  way.  A  cross 
section  of  the  whole  valley  at  the  Moline  bridge  is  also  shown.  Views  of  the  bridge 
are  also  shown.  First  of  all  a  sytematic  effort  has  been  made  to  determine  the  ele- 
vation and  volume  of  the  maximum  flood  resulting  from  head  waters. 

Every  house  in  the  valley  between  Milan  and  the  mouth  of  Coal  Valley  Creek  has 
been  visited,  and  the  residents  questioned  in  regard  to  flood  heights.  Good  deter- 
mination of  flood  height  at  and  below  Milan  were  also  made.  Some  well-defined  marks 
were  found  and  from  these  an  approximation  to  high-water  slope  has  been  made. 

Xhe  value  of  this  slope  above  the  rapids  varies  from  0.0002  to  0.0004,  giving  veloci- 
ties varying  from  5.8  to  8.1  feet  per  second.  The  elevation  of  high  water  of  April 
24,  1881,  at  the  Moline- bridge,  seems  to  be  well  determined.  The  cross  sectional  area 
under  this  bridge  below  that  high  water  is  11,976  square  feet  and  outside  the  abut- 
ments 2,020  square  feet.  (See  profile  of  valley  at  this  point.)  The  area  below  high 
water  at  a  point  1  mile  above  the  Moline  bridge  is  13,000  square  feet.  It  is  probable 
that  the  volume  of  discharge  outside  the  bridge  abutments  was  not  great,  the  flow 
being  broken  by  fences,  brush,  and  other  obstructions. 

It  appears  probable  from  this  data  that  the  maximum  flow' could  not  have  exceeded 
60,000.  The  Mississippi  River  Commission  had  parties  at  this  time  ganging  the 
Upper  Mississippi  River.  The  flow  at  this  time  at  Clayton,  Iowa,  just  below  the 
Wisconsin  River,  was  about  70,000  cubic  feet  per  second. 

The  flow  at  Hannibal,  Mo.,  was  about  270,000  cubic  feet  yer  second,  or  the  amount 
furnished  by  the  drainage  area  between  Clayton  and  Hannibal  was  200,000  cubic 
feet  per  second.  This  total  area  is  51,123  sonare  miles,  and  that  of  the  Rock  River  is 
9,692  square  miles.  The  flood  of  1881  was  the  highest  known  in  the  Rock  River,  and 
was  caused  by  a  heavy  body  of  snow  melting  suddenly  under  warm  rains.  The  snow 
and  rains  were  widespread  and  probably  covered  the  entire  drainage  area  between 
Clayton  and  Hannibal.  Allowing  for  the  fact  that  the  maximum  floods  in  the  several 
tributaries  would  not  occur  at  the  same  time,  and  taking  into  consideration  the  re- 
lation of  the  Rock  River  drainage  area  to  the  whole  area,  it  seems  very  probable  that 
Rock  River  did  not  contribute  more  than  one- third  of  the  difference  of  discharge  be- 
tween Clayton  and  Hannibal,  or  about  67,000  cubic  feet  per  second. 

This  discharge  would  correspond  to  a  velocity  of  less  than  6  feet  per  second  under 
'  the  Moline  bridge. 

The  following  table  shows  the  area  under  each  bridge  below  the  lowest  member 
thereof. 

Bridges  over  Bock  River. 


Bridges. 


Rock  Island  and  Peoria  Railway 

No.  1,  from  Milan 

No. 2,  from  Milan 

No.  3.  from  Milan 

Wagon  bridges : 

Xo.  l,from  Milan 

No.  2,  from  Milan 

No.  3,  from  Milan 

No.  4,  from  Milan 

Moline  wagon  bridge  * 


No.  of 
spans. 


Feet. 
2 
3 
3 

2 

1 

3 
2 
5 


Length 
of  spans. 


Feet. 
135 
135 
155 

139 
137 
1-40 
2-103 
157 
1-  47 
4-162 


Total 
length. 


Elevation 

of  low- 
est mem- 
ber. 


Feet. 
270 
406 
465 

278 
137 

260 

315 

701 


Area. 


Feet. 
135. 2 
133.4 
137.0 

134.1 
133.5 

132.5 

135.5 

142.5 


I 


Sq.feet. 
3,574 
5,521 
9,251 

3,508 
1,758 

3,093 

6,146 

13,767 


*  Discharge  area  at  high  water,  11,976  square  feet. 

From  this  table  it  will  be  seen  that  after  closing  the  south  slough  the  two  remain- 
ing railway  bridges  have  an  area  exceeding  the  high-water  area  under  the  Moline 
Bridge  by  2,796  square  feet.  As  the  bed  slope  is  much  greater  at  the  railroad  bridges 
than  lit  Moline  Bridge,  the  velocity  would  be  greater  were  it  not  for  the  back  water 
from  the  Mississippi  River,  which  would  tend  to  reduce  the  current  and  increase  the 
height.  Several  determinations  of  high- water  marks  above  the  dams  make  an  eleva- 
tion of  about  133.8,  while  determinations  of  back  water  vary  from  131.2  to  131.6. 
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To  pass  the  maximum  discharge  of  67,000  cubic  feet  per  second  under  the  two  re- 
maining railway  bridges  wonld  require  a  velocity  of  4.54  feet  per  second.  Tlie  am 
of  the  three  remaining  wagon  bridges  is  10,997  square  feet  or  977  square  feet  leas 
than  the  high- water  area  under  the  Moline  Bridge,  and  requires  a  velocity  of  6.1  feet 
per  second  to  pass  the  maximum  flood. 

All  the  bridges  are  too  low,  but  in  the  case  of  the  wagon  bridges  this  can  readily 
be  remedied  by  raising  them  bodily  a  couple  of  feet  ana  grading  up  to  them.     Ail 
the«  piers  and  abutments  are  on  bed  rock  and  are  probably  safe  from  undermining. 
Most  of  the  piers  and  abutments  are  protected  by  riprap  at  their  bases.     It  is  be- 
lieved that  the  piers  of  the  Moline  Bridge  are  founded  on  mounds  of  riprap.      Hie 
wagon  bridge  between  Big  Island  and  Hakes  Island  reduces  the  width  of  that  chan- 
nel very  materially.    It  should  have  been  nearly  twice  its  present  length.     In  regard 
to  the  capacity  of  the  bridges  to  pass  the  maximum  run  of  ice,  I  have  to  say  that, 
so  far  as  I  can  learn  from  the  residents  of  the  vicinity,  the  ice  does  not  run  at  the  high- 
est floods  and  that  the  south  slough  has  small  capacity  as  an  ice  carrier.    Its  month 
is  choked  with  willows  and  broken  up  into  several  channels  and  the  ice  soon  gorget 
and  closes  the  channel.    This  was  the  case  this  last  spring. 

It  is  believed  that  the  closing  of  the  south  slough  will  diminish  instead  of  increas- 
ing the  danger  from  running  ice  when  the  movement  takes  places  at  anything  below 
ordinary  flood  stage. 

From  Penny  Slough  to  head  of  rapids  near  Milan  there  is  but  one  channel,  and 
when  ice  is  runnning  the  depth  of  water  is  probably  sufficient  to  carry  the  ice  -with- 
out gorging. 

Carr  Island  divides  the  river  into  two  channels  with  a  total  width  of  from  1,300  to 
1,500  feet,  and  the  depth  is  correspondingly  decreased.  At  the  foot  of  Carr  Island  the 
two  channels  are  connected  by  a  narrow  but  deep  channel.  Mill  Creek  enters  from 
the  south  just  opposite  this  channel.  Below  this  point  where  it  is  proposed  to  narrow 
the  channel,  the  channel  widens  out  and  finally  is  separated  into  three  channels  by 
Hakes  and  Big  Islands.  Just  above  these  islands  the  south  channel  is  1,200  feet 
wide  and  the  north  channel  400  feet.  When  the  area  of  this  section  is  equal  to  the 
high-water  area  at  Moline  Bridge  the  Btage  would  be  130.5  feet.  The  water  in  south 
channel  would  be  6.5  feet  deep  and  7.5  below  proposed  grade  of  the  top  of  the  outer 
embankment.  It  appears  from  the  information  furnished  by  Mr.  John  C.  Johnston 
that  the  maximum  stage  at  mill  on  Milan  front  is  133.25  (see  following  table).  It  is 
not  surprising,  then,  that  in  this  vicinity  the  ice  should  frequently  gorge,  and  this 
very  liability  of  one  or  more  of  the  channels  gorging  and  throwing  all  the  ice  on  the 
remaining  channel  is  a  great  element  of  danger. 

Could  all  the  water  be  conducted  down  one  channel  of  sufficient  capacity  for  th» 
flood  volume  it  is  very  probable  the  ice  would  do  less  damage  than  at  present. 

It  is  believed,  therefore,  that  closing  the  south  slough  will  not  increase  the  danger 
to  the  bridges  either  from  floods  or  ice.  unless  the  stage  should  be  so  high  as  to  causa 
ice  and  drift  to  strike  the  lowest  members. 

All  the  old  maps  and  statements  of  old  inhabitants  agree  in  placing  in  the  south 
channel,  on  the  Milan  front,  sometimes  in  one  position  and  sometimes  in  another, 
one  or  more  sand  bars  or  islands. 

This  simply  means  that  the  channel  is  wider  than  required  for  the  flow  of  th» 
stream,  and  this  greater  width  has  probably  been  caused  by  the  partial  closing  of 
th  e  existing  channels  by  ice. 

It  has  been  the  custom  of  Sear's  Sons  to  put  flush  boards  on  their  dam  as  the  ice 
was  breaking  up  and  by  that  means  prevent  the  ice  going  over  their  dam  and  forcing 
it  to  take  the  south  channel. 

Last  spring  the  ice  did  not  run  in  the  north  channel,  but  a  large  amount  of  it  went 
north  of  Carr  Island  and  returned  to  the  south  channel  by  the  cut-off. 

The  south  slough  was  entirely  closed  by  the  first  run  of  ice. 

The  following  table  gives  the  elevations  of  high  water  as  determined: 

Data  in  regard  to  high-water  marks  in  vicinity  of  Milan. 


Distance 
Eleva-  J      from 
tion.  .  Mississippi 
I     River. 


Feet. 

Miles. 

142. 37 

8.2 

141.01 

7.8 

130.  80 

7.0 

136. 83 

5.5 

133. 76 

3.3 

13:3.2") 

3.2 

131.44 

2.0 

131. 14 

2.4 

Probably  1 881 Fan ny  Killing . 

do I  F.  G.  Mason  -  - . 

April  24,1*81 j  15.  P.  Oaklev  ... 

Probably  1881 ,  Win.  Harrold  . . 

do Thort.  Gannon  . 

do I  J  no.  Johnston  . 

May  14, 1888 i  M\  F.  Tt-ngus  - . . 

May,  1888 Merritt  Gobc-ls 


Remarks. 


Doubtful;  no  definite  mark. 

Cut  in  tree. 

Definite. 

Do. 
No  definite  mark. 
Definite. 
Back  water  definite. 

Do. 
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It  will  be  noticed  on  the  index  map  of  bridges  near  Milan  that  there  is  an  old 
water-power  canal  on  the  north  side  of  Hakes  Island.  It  is  probable  that  in  part 
it  occupies  part  of  the  original  river  bed,  and  is  something  of  an  obstruction  to  the 
flow  ofthe  stream.  The  mills  are  burned  and  the  dams  destroyed  and  it  may  well 
be  doubted  if  they  ever  will  be  rebuilt.  The  water  way  of  that  channel  could  be 
materially  increased  by  removing  the  side  of  the  canal  and  the  wreckage  which 

Eartry  closes  it  and  building  a  Bhort-span  wagon  bridge  over  the  channel  thus  made, 
f  thought  advisable  a  second  span  could  be  put  over  the  channel  between  Big  Island 
and  Hakes  Island  without  interfering  with  the  canal. 
Very  respectfully,  your  obedient  servant, 

L.  L.  Wheeler, 
Assistant  Engineer. 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  S.  A. 


ANNUAL  REPORT  OF  MR.   L.  L.  WHEELER,  ASSISTANT  ENGINEER. 

Milan,  III.,  June  SO,  1891. 

Captain  :  I  have  the  honor  to  submit  the  following  report  upon  the  work  on  the 
Illinois  and  Mississippi  Canal  for  the  fiscal  year  ending  June  30, 1891 : 

The  river  and  harbor  act  of  September  19,  1890,  appropriates  $500,000  for  this 
work,  but  work  did  not  commence  until  November  17  following.  I  came  to  Milan 
October  22,  and,  while  waiting  orders,  thoroughly  examined  the  vicinity  of  the  pro- 
posed works  and  prepared  for  making  surveys  covering  the  entire  locality.  The 
Weather  proved  exceptionally  fine  during  the  winter  ana  good  progress  was  made 
with  the  surveys.  A  tertiary  system  of  triangulation  was  measured  from  the  head 
of  Carr  Island  to  the  Mississippi  River,  duplicate  lines  of  levels  run  on  each  bank, 
numerous  bench-marks  set  and  the  islands  and  shores  covered  with  stadia  elevations. 
Soundings  were  taken  in  Rock  River  below  the  rapids  and  a  hydrogrftphic  survey 
made  of  the  Mississippi  River  near  the  mouth  of  Rock  River.  Since  submitting  my 
report  on  the  proposed  routes,  March  7,  1891,  the  surveys  have  in  part  been  carried 
up  the  river  about  4  miles  above  Carr  Island. 

The  valley  of  Rock  River  at  this  point  is  about  1^  miles  wide  and  evidently  is  the 
old  bed  of  a  stream  of  much  larger  volume  than  that  now  flowing  in  it. 

The  hills  on  either  side  rise  quite  abruptly,  the  present  liver  bed  being  along  the 
hills  on  the  north  side  until  the  alluvial  valley  of  the  Mississippi  is  reached.  The 
river  is  divided  by  islands  into  several  channels,  one  branch  leaving  the  main  stream 
at  Milan  and  entering  the  Mississippi  by  a  separate  mouth.  The  rapids  commence 
at  the  head  of  Carr  Island  and  extend  downstream  about  1£  miles,  the  total  fall  at 
extreme  low  water  being  about  12  feet.  High  water  of  the  Mississippi  is  about  5 
feet  higher  than  low  water  at  the  head  of  the  rapids.  The  discharge  of  the  stream 
is  not  known  to  me,  but  probably  varies  from  2,000  to  50,000  cubic  feet  per  second. 
The  extreme  maximum  now  may  reach  65,000  to  70,000  cubic  feet  per  second.  The 
bed-rock  of  the  valley  is  limestone,  very  much  seamed,  and  broken  and  worthless, 
except  for  riprap  and  concrete.  There  is  no  stone  suitable  for  masonry  in  the  imme- 
diate' vicinity.  In  the  valley  the  rock  is  overlaid  by  from  1  to  10  feet  of  clay  and  sand 
and  in  some  places  by  very  clean  sand  and  gravel.  In  the  hills  the  limestone  is  over- 
laid by  the  strata  of  the  Carboniferous  age.  Coal  mining  is  one  of  the  industries  of 
the  vicinity  and  excellent  fire  clay  abounds. 

The  fall  in  the  river  early  attracted  the  attention  of  parties  interested  in  water- 
power,  and  dams  and  mills  of  various  kinds  were  built.  The  State  of  Illinois  con- 
structed a  canal  by  the  rapids  at  an  early  day  and  private  parties  at  a  later  date 
constructed  a  canal  of  considerable  proportions  known  as  Sears  Canal.  The  canals 
foT  navigation  purposes  long  since  passed  into  decay,  the  mills  are  in  ruins,  except 
two,  and  most  ofthe  dams  are  destroyed.  Sears  Canal  and  a  dam  across  the  north 
channel  furnishes  water-power  to  one  small  cotton  factory  and  one  paper  mill.  The 
dam  is  in  a  very  dilapidated  condition  and  in  all  probabilities  will  not  be  able  to 
withstand  a  run  of  ice  over  its  crest.  So  much  water  passes  through  the  dam  that 
the  head  is  very  materially  reduced  and  at  low  water  there  is  none  available  for  thq.. 
paper  mill. 

On  June  21, 1890,  a  project  for  carrying  the  canal  by  the  rapids  at  this  place,  based 
on  preliminary  surveys,  was  reported  on  by  yourself  and  is  published  in  the  Report 
of  the  Chief  of  Engineers  for  1890.  This  project  proposed  to  build  the  dams  across 
the  several  channels  on  substantially  the  same  lines  as  the  old  dams,  to  pass  through 
Sear  Canal  with  a  lock  at  the  lower  end,  thence  by  a  canal  in  the  river  bed  alone 
the  right  bank  to  the  foot  of  Turkey  Island.  At  this  point  was  to  be  placed  a  lock 
riving  entrance  into  the  main  stream,  which  was  to  be  deepened  by  means  of  wing 
dams  and  dredging.    The  more  detailed  surveys  showed  that  this  project  would  re- 
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quire  some  modifications.  The  south  shoro  was  found  to  be  too  low  to  permit  raisin* 
the  water  against  it  to  the  proposed  level,  and  the  dams  would  require  to  be  muck 
higher  and  more  expensive  than  had  been  supposed.  That  project  was  therefore 
modified  by  putting  the  dam  across  the  south  channel  at  the  head  of  Carr  Island  and 
estimating  for  building  levees  on  the  north  shores  of  Carr  and  Vandruff  Islands,  and 
for  closing  the  channel  between  those  islands.  These  changes  decreased  the  esti- 
mated cost  of  the  dams  about  $12,000. 

It  was  found,  however,  that  the  prices  demanded  by  the  property  owners  alone 
that  route  would  largely  increase  your  estimate  of  the  cost  of  right  of  way,  which 
was  $1,250.  Taking  into  account  the  enormous  benefits  the  owners  would,  derive 
from  the  construction  of  the  canal  and  the  rebuilding  and  maintaining  their  water- 
powers  and  the  small  amount  of  land  required  under  that  project,  that  amount  wonU 
seem  to,  be  a  fair  compensation  for  the  land  to  be  taken.  The  line  through  Sean 
Canal  Was  followed  partly  because  it  was  supposed  that  the  work  already  done  there 
would  save  some  cost.  This  canal  was  constructed  by  the  Rock  River  Canal  and 
Lock  Company,  which  held  a  deed  to  part  of  the  land,  for  navigation  purposes  only, 
from  the  Rock  River  Navigation  and  Water  Power  Companv.  All  interests  of  the 
latter  company  had  been  sold  under  execution  to  David  Sears  Sons.  The  canal  had 
long  since  been  abandoned  for  navigation;  a  railroad  embankment  had  been  graded 
across  it  and  the  lock  fallen  into  ruins.  After  the  work  of  surveys  commenced  rep- 
resentatives of  the  defunct  companies  appeared  and  demanded  $22,500  for  the  right 
of  way  through  the  canal.  My  estimate  of  the  cost  of  right  of  way  based  on  the 
statements  of  such  of  the  owners  as  would  name  any  price  was  $35,928 :  but  whea 
formal  agreements  came  to  be  signed  four  owners  demanded  a  total  of  $75,449,  of 
more  than  one-seventh  the  total  appropriation,  while  the  owners  of  water-  po war 
and  mills  along  Sear  Canal  failed  to  sign  any  agreements  at  all.  It  is  evident,  then, 
if  that  route  was  to  be  followed  large  sums  must  be  expended  to  satisfy  the  claims 
of  the  owners,  or  tedious  litigation  gone  through  to  secure  title  to  the  needed  lands. 

The  available  room  to  carry  the  proposed  canal  along  the  lino  of  Sear  Canal  is 
very  restricted  and  poorly  adapted  to  the  needs  of  commerce.  In  the  short  space  of 
one-half  mile  it  would  be  necessary  to  construct  a  highway  bridge,  a  railroad  bridge, 
a  combined  highway  and  railroad  bridge,  a  lock,  a  sharp  curve  in  the  canal,  and  to 
provide  for  transmitting  power  to  the  cotton  factory.  Aside  from  these  facts,  the 
route  on  the  north  side  as  modified  did  not  give  the  people  of  the  locality  any  ship- 
ping facilities  whatever  without  passing  over  private  lands. 

The  results  of  the  general  survey  of  the  locality  which  had  been  made  showed 
that  a  feasible  route  existed  along  the  south  shore,  although  all  preceding  projects 
had  proposed  using  the  north  shore.  This  route  leaves  the  river  at  the  head  of  Can 
Island  by  a  guard  lock,  an<J.  down  to  Mill  Creek  the  canal  section  is  entirely  on  the 
main  shore.  This  shore  is  a  stable  one,  the  original  meander  stone  of  the  United 
States  Land  Survey  being  still  in  place  on  the  range  line.  From  Mill  Creek  to  upper 
end  of  Big  Island  it  is  proposed  to  carry  the  canal  in  the  river  bed  by  two  parallel 
embankments,  the  branch  of  the  river  flowing  south  of  Big  Island  being  entirely  ent 
off  from  the  main  stream  and  left  as  a  channel  for  Mill  Creek  and  such  water  as  may 
be  sent  down  it  by  sluices  built  for  that  purpose.  From  the  head  of  Big  Island  to 
the  mouth  of  Rock  River  the  canal  is  entirely  on  land  and  presents  no  engineering 
difficulties.  On  the  contrary  it  presents  great  advantages  in  having  good  material 
for  mortar  and  concrete  in  the  immediate  vicinity  of  the  proposed  locks  and  in 
taking  the  required  depth  to  the  Mississippi  River  in  marked  contrast  to  the  northern 
route,  which  leaves  about  1  mile  over  which  the  required  depth  would  have  to  be 
obtained  by  means  of  wing  dams  and  dredging. 

It  also  presents  the  following  quite  important  advantages :  (1)  It  passes  through 
fanning  lands  which  can  be  obtained  at  reasonable  figures  and  which  have  not  been 
subject  to  wild-cat  speculations  and  the  consequent  clouding  of  titles.  (2)  It  will 
be  bordered  a  large  part  of  its  length  by  a  public  highway,  giving  to  the  public  ample 
shipping  facilities.  (3)  It  can  be  constructed  without  placing  the  United  States  in 
a  position  of  being  compelled  to  purchase  decayed  water-powers  or  to  enter  into 
relations  with  the  owners  which  would  prove  expensive  and  unsatisfactory  in  the  end. 

Before  deciding  upon  the  southern  route  as  outlined  above  an  effort  was  made  to 
arrive  at  some  understanding  with  land  and  water-power  owners  by  which  the  nec- 
essary lands  could  be  obtained  for  leaving  the  river  at  the  head  of  Big  Island  and 
building  the  dams  on  substantially  their  present  lines,  except  that  across  South 
Slough  which  was  to  meet  the  left  bank  above  Mill  Creek.  This  project  would  have 
rebuilt  all  the  water-powers,  much  to  the  benefit  of  the  owners  and  the  locality. 
The  owner  of  the  Milan  water-power  refused  to  do  anything  but  to  sell  his  interests 
for  $30,000;  the  owners  of  Vandruff  Island  made  a  proposition  which  left  entirely 
unsettled  all  damages  to  that  island  from  raising  the  water  level,  and  therefore  could 
not  be  considered,  aud  the  remaining  owners  of  water-power  ignored  the  matter  en- 
tirely. There  was,  then,  nothing  to  do  but  to  follow  the  route  as  outlined  above  and 
leave  the  development  of  the  water-powers  to  the  owners  thereof.    This  project 
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neither  builds  nor  destoys  water-powors,  but  it  does  make  it  possible  for  the  powers 
on  the  north  channel  and  on  the  Milan  front  to  be  rebuilt  and  improved  at  compara- 
tively small  expense. 

My  estimate  of  cost  of  right  of  way  for  the  southern  project  was  $16,326,  and  agree- 
ments since  signed  by  11  owners  would  indicate  that  this  estimate  would  not  be 
largely  exceeded.  The  owners  of  4.1  acres  at  the  head  of  Big  Island  doubled  their 
price,  making  it  $5,000,  after  they  learned  the  southern  route  had  been  adopted. 

On  March  7,  1891,  I  submitted  to  you  a  report  on  the  two  routes  and  estimates  of 
the  cost  of  the  same.  These  estimates  were  based  upon  the  same  prices  and  were 
intended  to  be  entirely  impartial,  and  to  give  a  fair  comparison  of  the  relative,  cost 
of  the  two  projects.  The  estimates  as  submitted  with  that  report  are  herewith,  the 
total  for  the  northern  project  being  $498,574,  and  for  the  southern  project  $411,529, 
showing  a  difference  in  favor  of  the  southern  project  of  $87,045.  The  southern  proj- 
ect was  recommended  by  yourself  and  by  the  Engineer  Department  for  adoption, 
and  on  March  25  was  formally  approved  by  the  Secretary  of  War.  The  description 
of  needed  lands  on  both  routes  required  considerable  labor.  For  this  work  a  local " 
surveyor,  Mr.  C.  H.  Stoddard,  who  had  long  been  a  resident  of  the  county  and  was 
familiar  with  the  laud  lines,  was  employed.  All  courses  and  distances,  however, 
were  checked  by  entirely  independent  measurements.  After  the  descriptions  and 
plats  of  required  lands  were  completed,  agreements  were  prepared  and  submitted  to 
the  property  owners  with  the  request  that  they  state  the  price  asked  for  the  lands 
described.  With  two  exceptions  propositions  were  received  from  owners  on  the 
southern  route,  but  three  oi  those  received  I  consider  named  prices  above  the  mar- 
ket values  of  the  land.  The  larger  part  of  the  right  of  way  can  be  obtained  at  prices 
varying  from  $50  to  $100  per  acre,  which  is  about  the  value  of  the  lands  for  agricultural 
purposes.  From  the  north  side  but  two  reasonable  propositions  were  received. 
The  owners  of  Vandruff  Island  demanded  $50,000  for  14.85  acres,  worth  about  $50 

Eer  acre;  the  claimants  to  Sears  Canal  demanded  $22,500  for  their  interests  in  that 
oatless  canal;  the  owner  of  Turkey  Island  demanded  $125  per  acre  for  land  worth 
about  $12.50,  while,  as  before  stated,  from  the  principal  owners  of  the  lands  and 
water  powers  along  Sears  Canal  no  propositions  whatever  were  received. 

Since  the  approval  of  the  route  by  the  Secretary  of  War  the  canal  section  and  em- 
bankments have  been  staked  out  on  the  ground,  some  minor  changes  in"  alignment 
made,  carefnl  cross  sections  taken,  and  a  second  estimate  of  the  earthwork  made  from 
these  notes  which  did  not  materially  differ  from  the  first  estimate  submitted. 

The  officials  of  the  Rock  Island  and  Peoria  Railway  having  raised  the  question 
that  the  partial*  closing  of  South  Slough  would  endanger  their  other  two  bridges, 
careful  measurements  of  all  the  bridges  over  Rock  River  in  the  vicinity  were  taken 
and  maps  showing  the  bridges  in  plan  and  elevation  drawn. 

A  systematic  effort  was  also  made  to  determine  the  elevations  of  the  highest 
waters. 

Accompanying  this  report  is  a  map  of  the  locality  on  which  is  shown  the  route  as 
approved.  The  station  numbering  commences  at  the  Mississippi  River,  and  the 
terms  right  and  left  are  used  following  the  order  of  station  numbering.  It  is  pro- 
posed to  enter  the  canal  from  the  river  by  means  of  Lock  37  of  12  feet  lift  at  low 
water.  The  lock  would  be  entirely  backed  out  at  high  water.  On  the  right  bank 
it  is  proposed  to  raise  the  embankment  to  grade  134  the  whole  length  of  the  canal, 
except  between  the  railway  and  highway,  where  it  will  be  138,  but  part  of  the  dis- 
tance the  natural  elevation  is  Bueh  that  no  embankment  is  necessary.  The  left  em- 
bankment it  is  proposed  to  raise  to  grade  127  as  far  as  Lock  36.  Lock  36  has  a  lift  of 
-  6  feet,  but  at  high  water  would  be  backed  out.  The  left  embankment  above  Lock 
36  is  to  be  at  grade  134  as  far  as  Station  146,  between  which  point  and  the  railway  it 
raises  to  grade  138  and  keeps  that  grade  to  the  guard  lock.  In  the  embankments 
and  at  the  guard  lock  it  is  proposed  to  put  the  necessary  sluices  and  weirs  to  regu- 
late the  levels  and  the  flow  of  water  down  the  South  Slough.  The  material  to  be 
excavated  and  the  proposed  levels  are  shown  on  the  profile  of  the  center  line.  The 
cost  of  structures  as  far  as  possible  were  taken  from  your  report  of  Juno  21, 18fj(). 
The  following  gentlemen  have  assisted  me  in  the  field  and  office  work :  Charles  Fran- 
cis, C.  H.  Stoddard,  F.  S.  Hunter,  R.  B.  Stearns,  J.  W.  Woermann,  and  Charles  L. 
Woodbury. 

Very  respectfully,  your  obedient  servant, 

L.  L.  Wheeler, 
Assistant  Engineer, 

Capt.  W.  L.  Marshall, 

Corps  of  EngineerSy  U.  S.  A. 

Note. — The  estimates  of  cost  of  construction,  right  of  way,  etc.,  are  attached'  to 
Mr.  Wheeler's  report  of  March  7,  1891,  and  are  therefore  omitted  from  this. 
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JOINT  RESOLUTION  OF  SENATE  AND  HOUSE  Of  REPRESENTATIVES  OF  TIIK  STATE  O? 
ILLINOIS,  GIVING  ASSENT  TO  THE  UNITED  STATES  TO  ACQUIRE  TITLE  BY  PURCHASE 
OR  CONDEMNATION  TO  ALL  LANDS  NECESSARY  FOR  THE  CONSTRUCTION  ANI>  MAIN- 
TENANCE OF  THE  ILLINOIS  AND  MISSISSIPPI  CANAL. 

ILLINOIS  AND  MISSISSIPPI  CANAL. 

Be  it  resolved  by  the  senate  and  house  of  representatives  of  the  State  of  Illinois,  That 
the  assent  of  the  general  assembly  of  the  State  of  Illinois  be,  and  the  same  is-herebv, 
given  to  the  United  States  to  acquire  title  to,  by  purchase  or  condemnation  proceed- 
ings in  accordance  with  the  laws  of  the  United  States  and  of  this  State,  and  to  hold, 
occupy,  and  possess  all  lands  necessary  for  the  construction  and  maintenance  of  the 
Illinois  and  Mississippi  Canal  and  the  feeder  thereto,  as  provided  for  by  act  of  Con- 
gress entitled  "An  act  making  appropriations  for  the  construction,  repair,  and  pres- 
ervation of  certain  public  works  on  rivers  and  harbors,  and  for  other  purposes,"  ap- 
proved September  19, 1890 ;  and  the  State  of  Illinois  hereby  cedes  to  the  United  States 
jurisdiction  over  any  and  all  lands  so  acquired. 

Clayton  E.  Crafts, 
Speaker  of  the  House  of  Representative*. 
Lyman  B.  Ray*, 

President  of  the  Senate. 

Introduced  in  the  Senate 

L.  F.  Watsox, 

Secretary. 

United  States  of  America, 

State  of  Illinois,  8$: 

Office  of  Secretary. 
I,  Isaac  N.  Pearson,  secretary  of  state  of  the  State  of  Illinois,  do  hereby  certify 
that  the  foregoing  is  a  true  copy  of  senate  joint  resolution  concerning  the  Illinois 
and  Michigan  Canal,  filed  in  this  office  April  30, 1891,  the  original  of  which  is  now  on 
file  in  this  office. 

In  witness  whereof  I  hereto  set  my  hand  and  affix  the  great  seal  of  State  at  the 
city  of  Springfield  this  30th  day  of  April,  A.  D.  1891. 

I.  N.  Pear sox, 
Secretary  of  State. 


MM  7. 
PRELIMINARY  EXAMINATION  OF  ILLINOIS  RIVER,  ILLINOIS,  FROM  LA 

salle  to  the  mississippi  river,  with  a  view  to  ascertaining 
lands  subject  to  overflow  by  the  construction  of  water, 
way  between  lake  michigan  and  the  mississippi  river. 

*   United  States  Engineer  Office, 

Chicago^  III,  January  15,  1891. 
General:  I  have  to  respectfully  report  concerning  the  item  con- 
tained in  the  "act  making  appropriations  for  the  construction,  repair, 
and  preservation  of  certain  public  works  on  rivers  and  harbors,  and  for 
other  purposes,"  approved  Septeml>er  19, 1890,  relating  to  a  survey  of 
the  Lower  Illinois  Eiver,  as  follows: 

ILLINOIS. 

Illinois  River  from  La  Salle  to  the  Mississippi  River,  as  recommended  by  Capt.  W. 
L.  Marshall,  Corps  of  Engineers,  in  his  report  .dated  March  ten,  eighteen  hundred 
and  ninety,  with  a  view  to  ascertaining  what  lands  would  be  subject  to  overflow  by 
the  construction  of  a  navigable  waterway  between  Lake  Michigan  and  the  Missis- 
sippi River,  but  not  more  than  twenty-five  thousand  dollars  of  the  money  appropri- 
ated for  surveys  shall  be  allotted  to  this  river. 
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I  have  to  say  that  as  far  as  any  "  navigable  water  way  "  recommended 
by  this  office  is  concerned,  which  work  is  now  in  progress  and  nearly 
completed  on  the  Lower  Illinois  Eiver,  that  there  will  be  practically 
little  or  no  lands  overflowed  or  flooded,  and  that  it  is  thought  that  the 
surveys  already  made  are  sufficient. 

I  have  further  to  report  that  it  is  thought  that  this  item  is  based  upon 
the  following  paragraphs  of  the  report  upon  the  "  survey  of  a  water  way 
from  Lake  Michigan  to  the  Illinois  Eiver  at  La  Salle,"  published  as 
House  Ex.  Doc.  No.  264,  Fifty-first  Congress,  first  session,  relating  to  a 
constant  discharge  from  Lake  Michigan  into  the  Illinois  Kiver  for  sew- 
age disposal  purposes,  of  from  300,000  to  600,000  cubic  feet  per  minute, 
on  page  33  of  that  document: 

This  artificial  discharge  is  not  necessary  for  navigation  anywhere  along  the  line, 
and  can  not  be  said  to  benefit  navigation  anywhere  to  such  an  extent  as  to  justify  the 
United  States  Government  assuming  responsibility  for  flowage  damage  caused  by 
it.     *    *    * 

At  any  little  summer  freshet,  producing  a  discharge  exceeding  8,000  cubic  feet  per 
second,  at  La  Salle,  damage  by  overflow  would  begin  at  that  point,  the  artificialTlis- 
.  charge  being  10,000  cubic  feet  per  second,  and  with  greater  natural  discharge  become 
more  and  more  widespread  as  we  progress'  downstream  at  times  when  such  overflow 
would  not  otherwise  occur. 

From  100,000  to  300,000  acres  of  lands  in  the  IUinois  YaUey  will  be  subject  to  such 
conditions. 

That  feature,  therefore,  in  the  Chicago  drainage  and  water-way  laws  that  requires 
a  constant  discharge. of  from  300,000  to  600,000  cubic  feet  per  minute  seems,  in  view  of 
past 'experience,  decidedly  objectionable,  if  the  water  is  to  be  introduced  through 
any  canal  either  owned  or  used  by  the  United  States  for  public  purposes,  if  by  such 
ownership  or  use  the  United  States  can  be  made  responsible  for  damages  due  to  such 

constant  discharge. 

•  »  »  •  »  »  •  * 

As  the  State  law  stands,  however,  demanding  a  constant  discharge  and  unnecessa- 
rily great  and  expensive  channels  neither  demanded  by  nor  suitable  for  the  com- 
merce to  be  subserved,  a  compliance  with  its  terms  does  not  seem  advisable  for  the 
United  States. 

In  view  of  these  facts  and  laws  (Chicago  drainage  laws)  a  thorough  survey  from 
Joliet  to  the  Mississippi  River,  at  least  with  the  detail  shown  on  the  maps  of  the 
present  survey,  i.  e.,  with  accurately  determined  contours  at  every  foot  elevation  of 
surface,  and  with  the  areas  of  land  subject  to  overflow  well  determined,  should  be 
made  by  authority  of  Congress,  before  any  artificial  discharge  whatever  is  turned 
into  the  Illinois  River,  to  determine  the  effects  of  such  artificial  discharge  and  the 
areas  of  lands  that  may  be  subject,  under  any  conditions,  to  flowage  thereby.  Such 
a  survey  would  cost  probably  $250,000,  but  ultimately  save  many  times  that  amount 
to  the  organization  held  responsible  for  such  flowage  damages,  whether  it  be  the 
Government  of  the  United  States  or  the  city  of  Chicago. 

As  the  survey  recommended  by  me  covertf  a  length  of  the  Illinois 
Eiver  of  some  290  miles  of  bottom  lands,  densely  timbered  over  a  major 
part  of  it,  and  including  some  500  square  miles  or  more  of  area  of 
swamps,  lagoons,  timbered,  and  cultivated  lands,  the  amount  appropri- 
ated ($25,000)  is  utterly 'insufficient  to  secure  the  information  required 
and  can  not  bo  expended  to  good  purpose  if  confined  to  the  survey  of 
the  character  recommended  by  me  in  said  report,  and  spread  out  over 
that  area. 

The  Illinois  Eiver  is  worthy  of  improvement,  and  its  improvement  is 
now  in  progress.  The  survey  as  recommended  by  me  should  also  be 
made  as  a  protection  for  the  United  States  against  claims  for  damages 
for  overflow  by  water  turned  into  United  States  channels  and  over 
United  States  dams  proposed  by  the  Chicago  sanitary  district,  but  the 
amount  appropriated  is  not  more  than  one-tenth  of  the  amount  required 
to  make  such  survey. 

There  is  certain  work,  however,  that  may  be  done  with  the  amount 
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appropriated  that  could  form  part  of  a  complete  survey  as  recommended, 
and  at  the  same  time  be  of  advantag&to  the  improvement  of  the  Illi- 
nois Eiver  as  now  being  executed  by  the  United  States  Government 
viz: 

(1)  A  line  of  precise  levels  from  Grafton,  near  the  mouth  of  tlie  Illi- 
nois Eiver,  connecting  there  with  the  work  of  the  Mississippi  River 
Commission  to  Lake  Michigan,  via  the  Illinois  Eiver  Valley  and  the 
Chicago  Divide,  with  numerous  permanent  bench  marks  in  the  Illinois 
Eivec  Valley  as  points  of  departure  for  the  detailed  contoured  maps 
recommended. 

(2)  Any  excess  of  funds  over  and  above  what  is  necessary  for  this 
line  of  precise  levels  to  be  applied  in  making  a  hydrographic  survey  of 
the  United  States  pools  created  by  the  dams  at  La  Grange  and  (when 
completed)  Kampsville,  111.,  to  ascertain  the  amount  of  dredging  re- 
quired to  complete  the  present  project  of  improvement. 

A  further  appropriation  of  $225,000  to  complete  the  survey  recom- 
mended by  me  will  be  necessary. 
Very  respectfully, 

W.  L.  Marshall, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  C±sey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

XJ.  S.  Engineer  Office, 

Detroit,  January  20,  1891. 
Respectfully  forwarded. 

I  concur  in  the  views  of  Captain  Marshall,  and  recommend  that  he  be 
authorized  to  apply  the  appropriation  in  the  manner  proposed  bv  him. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers,  Bvt.  Brig.  Gen.,  U.  8.  A., 

Division  Engineer,  Northwest  Division. 


SURVEY  OF  ILLINOIS  RIVER,  ILLINOIS,  FROM  LA  SALLE  TO  THE  MIS- 
SISSIPPI RIVER,  WITH  A  VIEW  TO  ASCERTAINING  LANDS  SUBJECT  TO 
OVERFLOW  BY  THE  CONSTRUCTION  OF  WATER-WAY  BETWEEN  LAKK 
MICHIGAN  AND  THE  MISSISSIPPI  RIVER. 

[Received  with  letter  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  dated  July  10,  1891,  page  2505.] 

This  work  was  directed  by  the  river  and  harbor  act  of  September  19, 
1890,  in  the  following  terms: 

Sec.  17.  That  the  Secretary  of  War  Is  hereby  directed,  at  his  discretion,  to  canse 
examinations  or  surveys,  or  both,  to  be  made  and  the  estimated  cost  of  improve- 
ment to  be  estimated  at  the  following  location,  to  wit : 

"ILLINOIS. 

•  ••#••• 

"Illinois  River,  from  La  Salle  to  the  Mississippi  River,  as  recommended  by  Cap- 
tain W.  L.  Marshall,  Corps  of  Engineers,  in  his  report  dated  March  ten, 
eighteen  hundred  and  ninety,  with  a  view  to  ascertaining  what  lands  would  tw 
subject  to  overflow  by  the  construction  of  a  navigable  water  way  between  Lake 
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Michigan  and  the  Mississippi  River,  but  not  more  than  twenty -five  thousand  dol- 
lars of  the  money  appropriated  for  surveys  shall  be  allowed  to  this  river." 

The  recommendation  contained  in  the  report  cited  was  as  follows: 

In  view  of  these  facts  and  laws  (Chicago  drainage  and  waterway  laws)  a  thorough 
survey  from  Joliet  to  the  Mississippi  River,  at  least  with  the  detail  shown  on  the 
maps  of  the  present  survey,  i.  e.,  with  accurately  determined  contours  at  every  foot 
elevation  of  surface  and  with  the  areas  of  lands  subject  to  overflow  well  determined, 
should  be  made  by  authority  of  Congress  before  any  artificial  discharge  whatever  is 
turned  into  the  Illinois  River  to  determine  the  effect  of  such  artificial  discharge 
and  the  areas  of)  lands  that  may  be  subject  under  any  conditions  to  flowage  thereby. 
Such  a  survey  would  cost  probably  $250,000,  but  ultimately  save  many  times  that 
amount  to  the  organization  held  responsible  for  such  flowage  damages,  whether  it 
be  the  Government  of  the  United  States  or  the  city  of  Chicago. 

As  the  estimated  cost  of  this  survey  is  $250,000,  and  the  act  limits 
the  expenditure  to  one-tenth  of  this  amount  for  the  contoured  survey 
of  from  500  to  750  square  miles  of  territory,  densely  timbered,  swampy, 
covered  with  lagoons,  and  in  many  places  nearly  impenetrable,  it  can 
at  once  be  seen  that  the  object  of  the  survey  can  not  be  met  to  any  ex- 
tent by  this  small  sum. 

As  far  as  any  project  by  United  States  officers  for  a  water  way  via 
the  Illinois  Eiver  is  concerned  the  damages  by  flowage  are  already 
known  to  be  insignificant  and  that  no  further  surveys  to  determine 
them  are  needed. 

For  such  a  water  way  as  contemplated  under  State  laws  ten  times 
the  amount  appropriated,  at  least,  is  necessary  for  results  of  value  in 
suits  for  damages. 

The  amount  allotted  can  be  expended  to  advantage  in  carrying  aline 
of  precise  levels  from  the  Mississippi  Eiver  to  the  Great  Lakes,  con- 
necting with  the  levels  of  the  Mississippi  Eiver  Commission,  to  serve  as 
a  basis  for  the  survey  indicated,  also  in  making  an  hydrographic  survey 
of  the  pools  of  the  Illinois  Eiver  to  ascertain  the  amount  of  dredging 
required  to  complete  the  existing  project  of  improvement  and  to  form 
part  of  the  more  extended  survey. 

Before  making  such  uses  of  tins  fund  it  is  judged  advisable  to  further 
submit  the  matter  to  Congress  in  order  that  such  use  may  be  author- 
ized or  proper  funds  be  allotted  for  the  survey  of  the  alluvial  lands  of 
the  Illinois  Eiver  Valley  subject  to  overflow,  or  an  indication  that  an- 
nual appropriations  will  be  made  for  the  continuance  and  completion  of 
such  a  survey  as  recommended. 


M  M  8. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  CHICAGO  HARBOR,  ILLINOIS. 

United  States  Engineer  Office, 

Chicago,  III,  September  17, 1890. 

General  :  The  Board  of  Engineers  constituted  by  Special  Orders 
No.  61,  dated  War  Department,  Corps  of  Engineers,  U.  S.  A.,  Washing- 
ton,  D.  C,  September  11, 1890,  respectfully  submit  the  following  re- 
port; 

The  Board  met  as  directed,  at  the  United  States-  engineer  office, 
Chicago,  111.,  where,  after  the  order  convening  the  Board  and  the  in- 
structions of  the  Department  were  read,  the  maps  and  records  of  the 
harbor  were  consulted  and  the  reports  of  the  Boards  of  Engineers  con- 
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vened  heretofore  in  1871  and  in  1882  upon  the  same  or  similar  subject, 
were  examined. 

Later  a  public  meeting,  which  had  been  previously  advertised  in  the 
Chicago  daily  papers,  was  held  at  the  Director's  rooms  of  the  World's 
Columbian  Exposition  to  hear  statements  from  all  persons  who  desired 
to  be  heard  upon  the  subject  before  the  Board  at  this  meeting  and  a 
subsequeitf  one  held  next  day.  AH  parties  interested  in  the  establish- 
ment  of  dock  and  harbor  lines  and  in  the  use  of  the  submerged  lands 
within  the  harbor  inclosure  who  desired  were  heard  or  presented 
written  documents. 

The  instructions  under  which  the  Board  acted  are  as  follows: 

It  is  directed  that  the  Board  of  Engineers  constituted  by  Special  Orders  "So.  Gf 
Headquarters,  Corps  of  Engineers,  September  11.  1890,  to  consider  and  report  npoa 
the  subject  of  harbor  lines  (pier  and  bulkhead)  at  Chicago,  HI.,  shall  hold  such 
public  meetings  as  may  be  necessary  and  afford  a  reasonable  hearing  to  all  inter- 
ested parties  who  desire  to  present  their  views  upon  the  subject  under  consider- 
ation. 

It  is  also  directed  that  the  Board  submit  for  consideration  of  the  Secretary  of  War 
its  recommendations  as  to  the  location  of  pier  and  bulkhead  lines  to  be  established 
under  the  provisions  of  section  12  of  the  river  and  harbor  act  of  August  11,  1888. 
#  *  *  »  •-•  * 

The  Board  interpret  their  instructions  as  limiting  their  duties  to  the 
recommendation  for  the  establishment,  by.  the  Secretary  of  War,  of  har- 
bor lines  under  the  act  of  August  11, 1888,  for  the  protection  and  pres- 
ervation of  the  outer  harbor  at  Chicago,  "  beyond  which  no  piers  or 
wharves  shall  be  extended  or  deposits  made,  except  under  such  regu- 
lations as  may  be  prescribed  from  time  to  time  by  him,"  and  that  it  is 
not  to  consider  questions  relating  to  any  proposed  uses  of  any  of  the 
now  submerged  lands  lying  between  the  dock  or  harbor  line  so  recom- 
mended for  establishment  and  the  present  shore  line. 

The  construction  of  this  harbor  basin  was  commenced  in  1871  and 
was  practically  completed,  except  dredging,  by  1881.  In  1871  a  Board 
of  Engineers,  composed  or  Heut.  Col.  I.  C.  Woodruff,  Mjg.  G.  K.  War- 
ren, and  Maj.  D.  C.  Houston,  Corps  of  Engineers,  recommended  the 
establishment  of  a  dock  line,  which  recommendation  w$s  approved  by 
'  the  Secretary  of  War  October  4, 1871,  as  follows: 

The  Board  is  of  the  opinion  that  an  open  space  of  not  less  than  1,200  feet  west  of 
the  breakwater  north  of  the  north  line  of  Randolph  street  and  2,000  feet  west  of 
the  breakwater  south  of  that  line  is  sufficient  for  the  purpose  of  a  roadstead,  and 
would  recommend  that  a  line  commencing  at  a  point  on  the  south  side  of  the  United 
States  south  pier  and  1,200  feet  west  of  the  west  line  of  the  breakwater,  and  run- 
ning due  south  tttl  it  intersects  the  prolongation  of  the  north  line  of  Randolph 
street,  thence  due  west  800  feet,  thence  due  south  till  it  intersects  an  east  and  west 
line  through  the  south  end  of  the  breakwater  as  at  present  designed,  be  established 
as  the  harbor  line,  beyond  which  no  wharves  or  other  structures  shall  extend. 

This  harbor  line  as  established  in  1871  and  adhered  to  since  that 
date  terminated  southward  opposite  the  present  end  of  the  easterly 
breakwater,  just  north  of  the  present  east  entrance  to  this  outer  harbor 
basin,  at  which  point  the  harbor  as  then  designed  terminated.  Since  that 
date  the  easterly  breakwater  has  been  further  extended  and  the  harbor, 
instead  of  having  its  southerly  limit  between  Yan  Buren  and  Congress 
Btreets  of  the  city  of  Chicago,  extends  as  far  south  as  to  between  Twelfth 
and  Thirteenth  streets  of  the  city. 

There  have  been  no  reasons  presented  to  the  Board  for  any  cftange 
in  the  position  of  the  harbor  line  as  far  as  it  has  been  established,  Dor 
for  a  change  of  direction  of  this  line  southward  from  Van  Buren  street 
The  reasons  given  by  the  Board  of  Engineers  of  1871  for  the  location  of 
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the  harbor  line  as  far  as  Van  Buren  street  still  hold  good,  and  are  appli- 
cable to  the  extension  of  this  line  southward  throughout  the  limits  of 
the  harbor. 

The  Board  therefore  recommend  the  following  harbor  line  for  adop- 
tion : 

Commencing  at  a  point  on  the  south  side  of  the  United  States  south  pier  of  the 
entrance  to  Chicago  River  and  1,200  feet  west  of  the  west  line  of  the  easterly  break- 
water, outer  basin,  and  running  due  south  till  it  intersects  the  prolongation  of  the 
north  line  of  Randolph  street,  ihence  due  west  800  feet,  thence  due  south  to  the 
southern  limit  of  the  outer  harbor. 

The  Board  was  directed  to  hear  statements  from  all  parties  interested 
iu  the  subject  before  it,  and  under  the  invitation  issued  by  the  Board 
a  number  of  verbal  statements  and  written  documents  relating  to  the 
proposed  use  for  World's  Fair  (1893)  purposes  of  the  submerged  lands 
lying  between  the  proposed  harbor  (pier  and  bulkhead)  lines  recom- 
mended and  the  present  shore  line  were  presented  to  the  Board,  which 
are  appended  hereto,  with  the  minutes  of  the  proceedings  of  the  Board.* 

Although  these  statements  and  documents  relate  to  a  subject*  that 
does  not  seem  to  come  within  the  province  of  the  Board  as  outlined  in 
the  letter  of  instructions,  they  have  arisen  from  the  action  of  the  War 
Department  under  the  recommendations  of  previous  Boards  of  Engi- 
neers in  1871  and  1882,  and  the  Board  considers  that  it  may  not  be  im- 
proper to  remark  upon  the  matter  also. 

In  1871  the  Board  of  Engineers,  in  establishing  the  harbor  line  be- 
yond which  no  wharves  or  other  structures  should  be  built,  which  line 
is  now  recommended  to  be  extended  southward  throughout  the  limits 
of  the  outer  basin,  made  a  recommendation  to  the  Secretary  of  War,  as 
follows: 

As  to  the  question  of  ownership  to  the  land  on  the  shore  from  the  north  line  of 
Randolph  to  Madison  street  is  now  in  the  United  States  circuit  court  of  the 
northern  district  of  Illinois,  on  a  complaint  made  by  the  United  States,  to  which 
answer  was  made  by  the  president  of  the  Illinois  Central  Railroad  Company  in  De- 
cember, 1869,  it  would  seem  proper  that  no  piers  should  be  allowed  to  be  built  there 
until  a  settlement  has  been  made.  Besides  the  interests  of  commerce  and  naviga- 
tion, there  are  local  matters  affecting  the  legitimate  use  of  the  basin,  which  should 
be  controlled  by  the  city.  After  all  questions  of  rights  along  the  lake  shore  have 
been  disposed  of,  whoever  may  be  entitled  to  build  piers,  if  such  aright  exists,  should 
then  be  required  to  submit  his  plans  to  the  Engineer  Department  for  approval ;  until 
that  time  all  parties  should  be  prohibited  from  filling  up  any  part  of  the  basin  now 
being  formed  outside  of  the  present  line  of  piling  made  to  protect  the  track  of  the 
Illinois  Central  Railroad  Company. 

This  recommendation  was  approved  by  the  then  Secretary  of  War, 
Mr.  Belknap,  October  4?  1871  (see  Report  Chief  of  Engineers,  1882,  page 
2237),  and  this  prohibition  against  any  construction  between  the  harbor 
line  and  shore  line  south  of  Randolph  street  and  north  of  Park  Row  has 
been  since  adhered  to,  as  shown  herein  below. 

In  1882  the  Illinois  Central  Railroad  Company  desired  to  widen  their 
right  of  way  by  building  a  bulkhead  farther  out  than  their  shore  pro- 
tection, and  filling  in  between  it  and  the  then  shore  line  with  earth  or 
other  material,  and  this  matter  was  referred  to  a  board  of  engineers, 
composed  of  Lieut.  Col.  John  G.  Parke,  Lieut.  Col.  C.  B.  Comstock,  and 
Maj.  G.  Weitzel,  Corps  of  Engineers.  The  report  of  this  Board  is  to  be 
found  on  page  2234,  et  seq.,  Report  Chief  of  Engineers,  U.  S.  A.,  1882. 

In  commenting  upon  this  report  and  in  acting  upon  the  recommenda- 
tions contained  therein  the  then  Secretary  of  War,  Mr.  Lincoln,  uses 

*  Not  x>rinted. 
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the  following  language  (Keport  Chief  of  Engineers,  1882,  pages  2231- 
2232): 

A  further  report  *  *  *  ,  with  all  the  previous  papers,  was  *  •  *  submitted 
to  the  Attorney-General  of  the  United  States  *  *  *  .  In  due  time  the  Attorney- 
General  returned  the  papers  to  the  Secretary  of  War,  inclosing  a  communication 
from  the  United  States  attorney  for  the  northern  district  of  Illinois,  who  was  of  the 
opinion  that  the  title  to  the  soil  under  the  waters  of  Lake  Michigan,  np  to  the  line 
of  the  shore,  has,  since  the  admission  of  the  State  of  Illinois  into  the  Union,  been  in 
said  State,  and  so  remains  unless  a  valid  grant  of  the  same  can  be  shown  *  *  *  . 
The  Attorney-General,  in  transmitting  the  opinion  of  the  United  States  district  att4»- 
uey,  advised  the  Secretary  of  War  that — 

''The  question  whether  the  ownership  of  the  soil  is  in  the  company  or  elsewhere 
(the  United  States  asserting  no  title  thereto)  appears  to  me  to  be  unimportant  in  s* 
far  as  the  General  Government  is  concerned,  and  that  the  only  inquiry  whicli  need 
be  entertained  by  your  Department  is  whether  the  construction  of  the  'doc-k  line' 
[Illinois  Central  Railroad]  will  obstruct,  encroach  upon,  or  interfere  with  the  har- 
bor improvement,  and  thus  injuriously  affect  its  usefulness  in  the  interests  of  navi- 
gation." 

It  is  considered  that  it  will  be  premature  for  this  Department  to  approve  any  plan 
for  the  construction  or  beginning  the  construction  of  wharves  in  the  narbor  of  Chi- 
cago until  the  title  to  the  submerged  land  upon  which  they  must  be  built  shall  be 
judicially  settled.  The  plan  proposed  in  the  report  of  the  Board  of  Engineers  being, 
in  fact,  a  plan  for  the  beginning  of  such  wharves  upon  conditions  not  within  the 
power  of  the  War  Department  to  impose,  and  the  title  of  the  land  being  still  in  dis- 
pute, is  therefore  disapproved,  and  the  prohibition  now  resting  against  the  exten- 
sion of  the  present  railroad  breakwater  will  be  continued. 

The  suit  to  determine  the  ownership  of  the  submerged  land,  and  of 
the  riparian  rights  of  accretion,  dockage,  and  wharfage,  is  still  unde- 
cided. The  United  States  is  not  one  of  the  claimants  to  these  rights 
south  of  the  old  Fort  Dearborn  addition  (Madison  street),  but  these 
rights  are  claimed  by — 

(1)  The  State  of  Illinois; 

(2)  The  city  of  Chicago;  and 

(3)  The  Illinois  Central  Railroad  Company. 

Prior  to  1888  there  was  no  general  law  relating  to  harbors  under 
which  the  relative  rights  of  the  States,  and  of  corporations  and  indi- 
viduals claiming  under  the  States  or  General  Government,  to  the  use  of 
submerged  lands  by  filling  them  up,  and  to  riparian  rights  of  accretion, 
dockage,  and  wharfage,  and  of  the  rights  of  the  public  generally,  or  the 
United  States  collectively,  to  the  unobstructed  and  free  navigation  of 
the  navigable  waters  of  the  United  States,  could  be  limited  or  defined, 
but  in  the  river  and  harbor  act  of  1888  is  contained  the  following  pro- 
vision, under  which  the  Board  of  Engineers  is  assembled. 

Sec.  12.  Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment 
of  harbor  lines  is  essential  to  the  preservation  and  protection  of  harbors,  he  may, 
and  is  hereby  authorized  to  cause  such  lines  to  be  established,  beyond  which  no 
piers  and  wharves  shall  be  extended  or  deposits  made,  except  under  such  regulations 
as  may  be  prescribed  from  time  to  time  by  him. 

Whatever  opinions  and  consequent  actions  may  have  heretofore  been 
had  as  to  the  authority  of  the  General  Government,  through  its  Execu- 
tive Departments,  in  limiting  riparian  rights,  or  in  directing  and  condi- 
tioning the  application  of  these  rights,  the  Board  consider  that  by  the 
establishment  under  the  act  of  August  11,  1888,  of  a  dock  or  harbor 
line  "  beyond  which  no  piers  or  wharves  shall  be  built  or  deposits 
made,"  the  Secretary  of  War  limits  not  only  the  riparian  rights  of  in- 
dividuals to  wharfage  or  dockage,  and  the  rights  of  the  State  to  till  in 
or  authorize  the  filling  in  of  submerged  lands,  but  limits,  also,  the  rights 
of  the  public  generally,  or  of  the  General  Government,  to  the  unob- 
structed rights  of  navigation,  the  limit  being  at  this  harbor  line. 
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Under  this  view  of  the  law  the  Board  consider  that  they  can  recom- 
mend neither  the  approval  nor  the  disapproval  of  any  constructions 
under  State,  corporate,  or  individual  authority  between  the  established 
dock  line  and  the  shores  of  the  lake  within  the  harbor  area.  The  Board 
is,  however,  of  the  opinion  that  any  uses  of  this  area  by  filling  or  other 
than  by  wharves  and  docks,  as  originally  contemplated  and  still  de- 
sirable, will  diminish  the  possible  value  of  the  harbor  for  commercial 
purposes.  It  is  further  of  the  opinion  that  such  contemplated  uses  of 
the  submerged  lands  within  the  dock  and  shore  lines  will  not  affect 
practically  the  prospective  use  of  this  harbor,  or  the  future  fulfillment 
of  the  necessities  of  navigation  at  this  port. 

O.  M.  Poe, 

Colonel  of  Engineers. 
Chas.  E.  L.  B.  Davis, 

Major  of  Engineers. 
W.  L.  Marshall, 

Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

\ 

[First  indorsement.] 

Office  Chief  of  Engineers, 

II.  8.  Army, 
September  19, 1890. 
Respectfully  submitted  to  the  Secretary  of  War.  . 
It  having  been  made  manifest  to  the  Secretary  of  War  that  the  estab- 
lishment of  harbor  lines  is  essential  to  the  preservation  and  protection 
of  the  harbor  at  Chicago,  HI.,  a  Board  of  Engineers  was  constituted  by 
Special  Orders  from  Headquarters,  Corps  of  Engineers,  to  consider  and 
report  upon  the  subject,  and  the  Board  recommends  for  approval  of  the 
Secretary  of  War  the  harbor  and  dock  lines  described  in  the  within 
report  and  delineated  upon  the  accompanying  chart. 

It  is  recommended  that  the  line  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  drawing* 
submitted. 

H.  M.  Adams, 
Major,  Corps  of  Engineers,  in  charge. 

War  Department, 

September  22,  1890. 
Approved. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  September  20, 1890. 
Sir  :  I  have  the  honor  to  submit  herewith  the  report,  dated  Septem- 
ber 17,  1890,  of  the  Board  of  Engineers  constituted  by  Special  Orders 
No.  61,  Headquarters,  Corps  of  Engineers,  September  11, 1890,  to  con- 
-  _  __  » Omitted]  — 
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sider  and  report  upon  the  subject  of  harbor  lines  (pier  and  bulkhead) 
at  Chicago,  HI. 

The  action  of  this  Board  has  been  had  under  the  provisions  of  the 
act  of  August  11, 1888,  authorizing  the  Secretary  of  War  to  establish  a 
harbor  line  beyond  which  no  deposits  shall  be  made.  Up  to  the  pas- 
sage of  this  act  there  was  no  statute  authorizing  the  Secretary  of  War 
to  fix  such  lines  in  our  harbors,  but  several  prior  acts  of  the  Secretary 
of  War  approving  suggested  lines  had  been  respected  in  part  by  riparian 
owners.  Such  was  the  ca&e  in  Chicago,  two  Boards  of  Engineers,  of 
1871  and  1882,  having  suggested  lines  covering  portions  of  the  harbor, 
which  lines  were  approved  by  Secretaries  Belknap  and  Lincoln.  The 
line  suggested  in  this  report  is  substantially  the  line  recommended  by 
the  Boards  of  1871  and  1882  and  heretofore  approved,  and  in  my  judg- 
ment is  correctly  located.  As  to  the  use  the  riparian  owners  may  make 
of  the  space  inside  the  harbor  line,  the  United  States  would  not  seem  to 
have  control  unless  such  use  would  evidently  obstruct  or  damage  the 
general  navigation  of  the  port  I  would,  therefore,  recommend  that  the 
harbor  line  as  recommended  by  the  Board  of  Engineers  of  September 
11,  1890,  be  approved  by  the  Secretary  of  War. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 

lion.  Eedfield  Pboctob, 

Secretary  of  War. 
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Aberdeen,  Wash.,  bridging  CbehaliB  River 
at 

Acts  of  Fifty-first  Congress,  second  session, 
affecting  Corps  of  Engineers 

Agate  Bay  Harbor,  Minn.,  improvement  of. 

A nnapee  Harbor,  Wis.,  improvement  of — 

Alabama  River,  Ala.,  improvement  of 

Alabama  River,  Ala.,  up  to  Wetunipka,  ex- 
amination of 

Albemarle  Sound,  N.  C.  and  Norfolk  Har- 
bor, Va.,  water  -way  between,  improve- 
ment of 


Alexandria,  La.,  bridging  Red  River  near. 
Allegheny    Bridge   Comp 
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across  Allegheny  River,  Pa 

Allegheny  River, Pa.,  at  Sixth  street,  Pitts- 


burg,  bridging . 

Allegheny  River, 

construction  of 


ver,  Pa.,  dam  at  Herr  Island, 


Allegheny  River,  Pa.,  improvement  of 

Alloues  Bay,  at  Superior,  Wis.,  examina- 
tion of 

Alloway  Creek,  N.  J.,  improvement  of ... . 

Alsea  Bay,  Oregon,  examination  of 

Alsea  River,  Oregon,  examination  of 

Altamaha  River,  6a.,  improvement  of 

Alton,  IU.,  bridging  Mississippi  River  at.. 
Alviso  Creek,  Cal.,  examination  of 


^■la  » lev  vj&oua,   vaiii  o&auuuaiuvu  ui    ......... 

Alviso  Harbor,  Cal..  examination  of 

Amosbury,  Mass.,  bridge  across   Powow 

River  at *... 

Amite  River.  La.,  improvement  of 

Anaoostia  River.    (Set  Eastern  Branch  of 

Potomac  River.) 
Annie  J.  Russell  (schooner),  removal  of 

wreck  of 

Apalachicola  Bay,  Fla.,  improvement  of 

Apalachioola  River,  Fla.,  improvement  of. . 
Appomattox  River,  Va.,  improvement  of. . . 
uinnimink  River,  Del.,  improvement 


Approaches  to  Norfolk  Harbor,  Va.,  im- 
provement of 

Aqueduct,  Washington,  maintenance  and 
repair  of 

Aquia  Creek,  Va.,  improvement  of 

Aransas  Bay,  Tex.,  examination  for  removal 
of  Half-Moon  Reef 

Arkansas  River,  Ark.,  at  Dardanelle,  bridg- 
ing   

Arkansas  River,  Ark.,  Ind.  T.,  and  Kans., 
improvement  of 

Arkansas  River,  Ark.,  Ind.  T.,  and  Kans., 
removing  obstructions  in 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement 
of. 


Arthur,  Lake,  La.,  course  of  Mermenton 
River  through,  examination  and  survey  of . 

Ashtand  Harbor,  Wis.,  improvement  of.... 

Ashley  River,  S.  C,  bridge  obstructing 

Ashley  River,  S.  C,  improvement  of 

Ashtabula  Harbor,  Ohio,  improvement  of . . 

Astoria  Harbor,  Oregon,  establishment  of 
harbor  lines  in 

Astoria,  Oregon,  and  Woods  Landing,  Co- 
lombia River  between,  examination  for 
•nagging 


Page. 


Part  I.     Part  II.  Part  HI.  Part  IV.  Part  V.  Part  VI. 


ENG  91- 


430 

477 
311 
321 
204 

211 


151 
430 

431 

431 

292 


316 
117 
409 
409 
181 
432 
393 


427 
223 


147 


82  009 
196 
197 
150 


121 

146 

436 
139 

235 

430 

250 

249 

97 

230 
313 
433 
176 
372 


18  427 


420 


1302 


1086 


1300 
1161 
1291  1296 

1255 


983 


1476 


1738 
1761 


1531 


1820 


1694 
1696 


1942 


1858 


2480 
2538 


2363 
2512 


2037 


2500 


8246 
8246 


2964 
2904 


2863 


8875 


Digitized  by  LjOOQIC 


INDEX. 


Subject. 


Page. 
Parti.     Partn.  Part  III.  Part  IV.  Part  V.  PartVL 


Astoria,  Oregon,  wreck  in  Columbia  River 
near,  removal  of 

Atohafalaya  River,  La.,  to  Cottonport, 
Bayon  dee  Glaises  from,  examination  of.. 
.  Atlantio  City,  thoroughfare  between  Great 
Bay  north  of,  and  Cape  Hay,  N.  J.,  ex- 
amination of. 

Augusta,  Ga.,  bridge  obstructing  Savan- 
nah Elver  below 

Augusta,  Me.,  and  "Waterville.  Me.,  Ken- 
nebec River  between,  examination  and 
survey  of 

Au  Sable  Harbor,  Hlofc.,  improvement  of. . . 


Back  Cove,  Portland,  Me.,  bridge  obstruct- 
ing ohannel  to 

Back  Cove,  Portland,  Me.,  improvement  of 
channel  in 

Bagaduce  River,  Me.,  improvement  of 

Bafitown,  Pa.,  and  Tionesta,  Tionesta  Creek 
between,  examination  of 

Baltimore  and  Ohio  Southwestern  Railroad 
Company,  bridge  of,  obstructing  Mus- 
kingum River,  Ohio  

Baltimore  Harbor,  Md.,  improvement  of 

Bamegat  Bay  and  Great  Egg  Harbor  Bay, 
N.  J.,  sound  between,  examination  of 

Bamegat  Inlet,  N.  J.,  removal  of  wreck  in . . 

Barns  table,Mass.,  bridging  channel  between 
Little  Island  and  mainland  at  Osterville, 
in  town  of 

Barren  River,  Ky.,  operating  and  keeping 
in  repair  lock  and  dam  on 

Bartholomew,Bayou,  La.  and  Ark.,  improve- 
ment of 

Bath,  Me.,  Kennebec  River  at,  establish- 
ment of  harbor  lines  in 

Battalion  of  Engineers 

Batteries,  construction  of 

Bay  Ridge  Channel,  New  York  Harbor, 
N.  Y.,  examination  of 

Bay  Ridge  Channel,  New  York  Harbor,  JSr. 
Y.,  improvement  of 

Bay  River,  N.  C,  and  Pamlico  River,  N.  C, 
water  wav  between,  examination  of 

Bayou  Bartholomew,  La.  and  Ark.,  improve- 
ment of 

Bayou  Black,  La.,  and  Bayou  Terrebonne, 
examination  for  connection  between 

Bayou  Black,  La.,  for  connection  between 
Calcasieu  Lake  and  Sabine  Lake,  examina- 
tion of 

Bayou  Boenf,  La.,  improvement  of 

Bayou,  Buffalo,  Tex.,  improvement  of 

Bayou  Carlin,  La.,  examination  of 

Bayou  Castor,  La.,  examination  of 

Bayou,  Cedar,  Tex.,  improvement  of 

Bayou  Chevreuil,  La.,  examination  of 

Bayou  Cocodrie,  St.  Landry  Parish,  La.,  ex- 
amination of 

Bayou  Courtableau,  La.,  improvement  of 

Bayou,  Cypress,  and  lakes  between  Jeffer- 
son, Tex.,  and  Sbreveport,  La.,  survov  of . 

Bayou  D' Arbonne,  La.,  improvement  of. 

Bayou  dos  Glaises,  La.,  from  Atchafalaya 
River  to  Cottonport,  examination  of 

Bayou,  Double,  Chambers  County,  Tex., 
mouth  of,  examination  of 

Bayou  La  Fourche,  La.,  improvement  of 

Bayou,  La  Grange,  Fla.,  improvement  of„ 

Bayou  Macon,  La.,  improvement  of 

Bayou  Manchac,  La.,  improvement  of 

Bayou  Plaquemine,  La.,  bridge  obstructing. . 

Bayou  Plaquemine,  La.,  improvement  of 

Bayou  Plaquemine,  La.,  seouring  mouth  of, 
from  further  oaving 

Bayou  Rondeway,  La.,  improvement  of 

Bayou,  Steele,  MisB.,  improvement  of 

Bayou  Teche,  La.,  between  St,  Martinsville 
and  Port  Barre,  examination  of 

Bayou  Teche,  La.,  improvement  of 
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Bayou  Terrebonne,  La.,  and  Bayou  Black, 
examination  for  connection  between 

Bayou  Terrebonne,  La.,  between  Houmaand 
Ihibodeaux,  examination  of 

Bayou  Terrebonne,  La.,  improvement  of 

Bayou  Tigre,  La.,  examination  of 

BayouVermillion,  bay  and  passes,  La.,  exam- 
ination of -> 

Bayou  Vidal,  La.,  improvement  of 

Bayon,  Washington,  Miss.,  improvement  of. 

Beaufort  Harbor,  N.  C,  improvement  of 

Beaufort,  N.  C,  andNew  Berne,  N.  C,  water 
way  between,  improvement  of 

Beaufort,  N.  C,  and  New  River,  N.  C,  water 
way  between,  improvement  of 

Beaufort  River,  S.  C,  improvement  of 

Beaver  River,  Pa.,  movable  dam  in  Ohio 
River  near  mouth  of,  construction  of 

Bee  Tree  Shoals,  Ala.,  foot  of,  and  Chatta- 
nooga, Tenn.,  Tennessee  River  between, 
improvement  of 

Bee  Tree  Shoals,  Ala.,  Tennessee  River  be- 
low, improvement  of 

Belfast  Harbor,  Me.,  improvement  of 

Bellamy  River,  N.  H.,  improvement  of 

Ben  Hur  (tender),  removal  of  wreck  of 

Benjamin  Gartaide  (schooner),  removal  of 

wtacIc  of ... . .............  ................. 

Berwick  Bay,  La.,toGnlfofMexico,examina- 
tionof .• 

Bickmore,  S.  S.  (schooner),  removal  of  wreck 
of 

Big  Barren  River,  Ky.,  above  Bowling  Green, 
examination  of 

Big  Barren  River,  Ky.,  Green  River  above 
.mouth  of  examination  of 

Big  Black  River,  Hiss.,  improvement  ot 

Big  Black  foot  River,  Mont.,  mouth  of,  and 
international  boundary  line,  Clark  Fork  of 
Columbia  River  between,  examination  of. . 

Big  Hatchee  River,  Tenn.,  improvement  of. . 

Big  Sandy  Riv^r,  Levisa  Pork  of,  Ky.f  im- 
provement of 

Big  Sandy  River,  Russel  Fork  of,  Ky.,  ex- 
amination of 

Big  Sandv  River,  Tug  Fork  of,  01  and  95J 
miles  above  Catlettsburg,  Ky.,  bridging. . . 

Bie  Sandy  River,  Tug  Fork  of,  W;  Va.  and 
Kv.,  improvement  of 

Big  "Bandy  River,  W.  Va.  and  Ky .,  improve- 
ment or 

•  Big  Sioux  River,  mouth  of,  and  north  line 
of  South  Dakota,  Missouri  River  between, 
examination  and  survey  of 

Big  Stone  Lake,  Minn.  andS.  Dak.,  examina- 
tion and  survey  of «. 

Big  Sunflower  River,  Miss.,  improvement  of. 

Bills  authorizing  construction  of  bridges, 
examination  or 

Biloxi  Harbor,  Miss.,  improvement  of 

Black,  Bayon,  La.,  and  Bayou  Terrebonne, 
examination  for  connection  between 

Black,  Bayou,  La.,  for  connection  between 
Calcasieu  Lake  and  Sabine  Lake,  examina- 
tion of 

Black  Lake  Harbor,  Mich.,  improvement  of. 

Black  River,  Ark.  and  Mo.,  improvement  of. 

Black  River,  Ark.  and  Mo.,  obstruction  of, 
by  logs,  and  injury  to  dam  on 

Black  River  Harbor,  Ohio,  improvement  of. . 

Black  River,  La.,  improvement  of 

Black  River,  Mich.,  at  Port  Huron,  improve- 
ment of 

Black  River,  Mich.,  mouth  of,  improvement 
of 

Black  River,  Mo.,  improvement  of 

Black  River,  N.  C,  improvement  of 

Black  River,  S.  C,  below  Kingstree,  exami- 
nation of 

Black  River,  Wash.,  examination  of 

Black  Rock  Harbor,  Conn.,  improvement  of . . 

Black  Warrior  River,  Ala.,  between  Tusca- 
loosa and  Daniels  Creek,  improvement  of. 
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Block  Island,  R.  I.,  harbor  of  refuge  at 

Blue  Hill  Harbor,  Me.,  examination  of 

Bluff  Creek,  Mies.,  improvement  of 

Board  of  Engineers,  The 

Boards: 

/-       On  examination  for  deep-water  harbor 
on  Pacific  coast  between  Points  Duma 

and  Capistrano,  Cal 

On  examination  for  harbor  of  refuge 

near  month  of  Delaware  Bay 

On  examination  for  ship  canal  to  connect 
Lakes   Union,  "Washington,  and  Sa- 

mamish  with  Puget  Sound.  Wash 

On  improvement  of  Hudson  River,  N.  Y. 
On  improvement  of  Sacramento   and 

Feather  rivers,  Cal 

On  investigation  of  mining-debris  ques- 
tion in  California 

On  reexamination  of  Port  Orford  Harbor, 

Oregon 

On  survey  for  improvement  of  Wilming- 
ton Harbor,  Del 

On  valuation  of  channel  constructed  by 
Buffalo  Bayou  Ship  Channel  Company 

in  Galveston  Bay,  Tex 

Bceuf,  Bayou,  La.,  improvement  of 

Bmuf  River,  La.,  improvement  of 

Bogue  Chitto,  La.,  improvement  of 

Boguo  Falia,  La.,  improvement  of 

Bogue  Sound,  N.  C,  improvement  of 

Boquet  River,  N.  Y.,  below  Willsboro,  exam- 
ination of 

Boston  Harbor,  Mass.,  construction  of  case- 
mates at 

Boston  Harbor,  Mass.,  defense  of 

Boston  Harbor,  Mass.,  establishment  of  har- 
bor lines  in 

Boston  Harbor,  Mass.,  improvement  of 

Bowling   Green,  Ky.,    Big  Barren  River 

above,  examination  of 

Brazos  River,  Tex.,  below  Waco,  examina- 
tion of 

Brazos  Santiago  Harbor,  Tex.,  improvement 

of 

Breakwaters: 

At  Gordon  Lsnding,Lake  Champlai^Vt. 

At  mouth  of  Saco  River,  Me 

At  Hew  Haven,  Conn I 

At  Rouse  Point,  Lake  Chara plain,  N.  Y. . 
From  Mount  Desert  to  Porcupine  Island, 

Me 

Occupancy  of  and  injury  to,  by  corpo- 
rations or  individuals 

Breton  Bay,  Md.,  harbor  at,  improvement  of. 
Bridgeport  Harbor,  Conn.,  improvement  of. . 
Bridges,  examination  of  bills  authorizing 

construction  of 

Bridges  in  Yellowstone  National  Park,  con- 
struction and  improvement  of 

Bridges  obstructing  navigation 

Bridges  proposed  to  be  built  across  naviga- 
ble waters,  examination  of  plans  and  loca- 
tions of 

Bridging  navigable  waters  of  United  States. 
Broad  Creek,  Md.,  examination  and  survey 

of .'.. 

Broad  Creek  River,  Del.,  examination  of 

Broadkiln  River,  Del.,  improvement  of 

Bronx  River,  N.  Y.,  examination  and  Biirvey 

of 

Browns  Creek,  Sayville,  N.  Y.,  improvement 

of 

Bruce  (hark),  removnl  of  wreck  of 

Brunswick.  Ga.,  outer  bar,  examination  and 

snrvey  of 

Brunswick  Harbor,  Ga.,  improvement  of. . . 
Buckhannon  River, W.  Vn.,  improvement  of. 
Budd  Inlet,  Olympia  Harbor,  Wash.,  from, 

examination  anil  survey  of 

Buffalo  Bayou  Ship  Channel  Company,  val- 
uation of  channel  constructed  in  Galves- 

tou  Bay,  Tex.,  by 

Buffalo  Bayou,  Tex.,  improvement  of. 
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Buffalo  Harbor,  N.  T.,  improvement  of 

Buffalo  Harbor,  N.  Y.,  occupancy  of  north 
pier  at 

Buffalo,  N.  T.,  ship  channel  in  connecting 
waters  of  the  Great  Lakes  between,  Chi- 
cago and  Duluth,  examination  of 

Building  materials,  tests  of 

Buildings,  public,  J>.  C,  improvement  and 
care  of 

Burlington  Harbor,  VtM  improvement  of 

Buttermilk  Channel,  New  York  Harbor,  N. 
Y. ,  exam  ination  of 

Buttermilk  Channel,  New  York  Harbor,  N. 
Y.,  improvement  of 

C.      . 

Cable  City  Bridge  Construction  Company, 
bridge  of,  across  Arkansas  River  at  Darda- 
nelles Ark 

Cable  galleries,  construction  of 

Cache  River,  Ark.,  improvement  of. 

Cahaba  River,  Ala.,lmprovement  of 

Calcasieu  Lake,  La.,  and  Sabine  Lake,  con- 
nection between,  via  Bayou  Black,  exami- 
nation of 

Calcasieu  River,  La.,  mouth  and  passes  of, 

improvement  of 

California,  investigation  of  mining-debris 

question  in 

Caloosahatchee  River.  Fla.,  improvement  of. 

Calumet  Harbor,  HI.,  improvement  of 

Calnihet  River,Hl.  and  Ind.,  improvement  of. 
Cambridge  Harbor,  Md.,  improvement  of. . . 
Camden,  Ark.,  Ouachita  River  above,  im- 
provement of 

Camden  Harbor,  Me.,  improvement  of 

Camden,  N.  J.,  establishment  of  harbor  lines 

at 

Camden,  N.  J.,  harbor  at,  improvement  of. . . 

Camden,  S.  C.  Wateree  River  between, 

and  Falls  of  the  Catawba;  and  bend  about 

4  miles  below,  examination  of 

Canals: 

Cascades  Canal,  Columbia  River,  Ore- 
gon, construction  of 

Coosa  River,  Ga.  and  Ala.,  operating 

and  care  of  looks  and  dams,  etc.,  on  . . 

Des  Moines  Rapids  Canal,  operating 

and  caro  of 

Fox  River.  Wis.,  operating  and  care  of 

locks  and  dams  on 

Great  Kanawha  River, TV.Va.,  operating 

and  care  of  locks  and  dams  on 

Green  and  Barren  rivers,  KyM  operating 
and  keeping  in  repair  locks  and  dams 

on 

Illinois  and  Mississippi  Canal,  construc- 
tion of 

Illinois  River,  HI.,  operating  and  care 

of  La  Grange  Lock 

Kentucky  River,  Ky.,  operating   and 
keeping  in  repair  locks  and  dams  on. . 
Louisville  and  Portland  Canal,  Ky.,  op- 
erating and  care  of 

Monongahela  River,  operating  and  care 

of  Locks  and  Dams  jNos.  8  and  9 

Monongahela  River,  purchase  of  Look 

an  d  Dam  No.  7 

Monongahela  River,  purchase  of  Lock 

and  Dam  No.  6 

Muscle  Shoals  Canal,  Tennessee  River, 

operating  and  care  of 

Muskingum  River,  Ohio,  operating  and 

care  of  locks  and  damson 

Portage  Lake,  Mich . ,  with  Lake  Superior 
and  Keweenaw  Bay,  purchase  of  canals 

connecting  

St.  Clair  Flats  Canal,  Mich.,  improve- 
ment of 

St.  Clair  Flats  Canal,  Mioh.,  operating 

and  care  of 

St.  Marys  Falls  Canal,  Mich.,  operating 
and  care  of 
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Canapitait  Channel,  Mass.,  examination  and 

survey  of . 

Canarsie  Bay,  N.  Y.,  improvement  of 

Cane  River,  Laexamination  of 

Caney  Fork  River,  Tenn.,  improvement  of  . . 
Cape  Ann,  Mass.,  harbor  of  refuge  at  Sandy 

Cape  Charles  City  Harbor,  Ya.,  and  ap- 
proaches by  Chenton  (Cherrystone)  Inlet, 
improvement  of 

Cape  Fear,  North  East  River,  N.  C,  improve- 
ment of 

Cape  Fear  River,  N.  C.,  above  Wilmington, 
improvement  of 

Cape  Fear  River,  N.  C,  at  and  below  Wil- 
mington, improvement  of 

Cape  May  and  Great  Bay  north  of  Atlantio 
City,  N  .  J.,  thoroughfare  between,  exam- 
ination of * 

Gape  May  City,  N.  J.,  examination  for  break- 
water at 

Capistrano  Point  and  Point  Duma,  Cal., 
deep-water  harbor  on  Pacific  ooast  between, 
examination  for ... .' 

Carlin,  Bayou,  La.,  examination  of 

Carqoinez  Strait,  Cal.  (See  Karquines 
Strait.) 

Carthage,  Miss.,  and  Edinbnrg,  Miss.,  Pearl 
River  between,  improvement  of 

Carthage,  Miss.,  ana  Jackson,  Miss.,  Pearl 
River  between,  improvement  of 

Cascades  Canal,  Columbia  River,  Oregon, 
construction  of , 

Casemates,  construction  of 

Castor,  Bayou,  La.,  examination  of 

Catawba.  Falls  of  the,  and  Camden,  Wateree 
River,  S.  C,  between,  examination  of 

Catlettaburg,  Ky.,  bridging  Tug  Fork  of 
Big  Sandy  River,  91  and  96}  miles  above  . . 

Cedar  Bayou,  Tex.,  improvement  of , 

Cedar  Keys,  Fla.,  Boat  or  Number  Four 
Channel  north  and  west  of,  examination  of. 

Cedar  Keys,  Fla..  harbor  at,  improvement  of. 

Cedar  River  Harbor,  Mich.,  improvement  of. 

Cerulius  (schooner),  removal  of  wreck  of  . . . 

Cham  plain,  Lake,  Narrows  of,  N.  Y.  and  Vt., 
improvement  of 

Champlin  Creek,  N.  Y.,  examination  of 

Channel  between  Staten  Island  and  New 
Jersey,  improvement  of 

Channel  in  Back  Cove,  Portland,  Me.,  im- 
provement of 

Channel  in  connecting  waters  of  the  Great 
Lakes  between  Chicago,  Duluth,  and  Buf- 
falo, examination  of 

Channel  north  and  west  of  Cedar  Keys,  Fla., 
examination  of 

Charleston  and  South  Side  Bridge  Company, 
bridge  of,  across  Great  Kanawha  Kiver, 
W.  Va 

Charleston  Harbor,  S.  C,  construction  of 
casemate  at 

Charleston  Harbor,  S.  C,  improvement  of . . . 

Charleston  Harbor,  S.  C,  removal  of  wreck 
in  South  Channel  across  bar 

Charleston,  W.Va.,  bridging  Great  Kanawha 
River  at 

Charlevoix  Harbor,  Mich.,  improvement  of. 

Charlevoix,  Mich.,  bridging  Pine  Lake  near. 

Charlotte  Harbor,  Fla.,  examination  of 

Charlotte  Harbor,  Fla.,  improvement  of 

Charlotte  Harbor,  N.  Y.,  improvement  of 

Charts  of  northern  and  northwestern  lakes, 
printing  and  distribui ion  of , 

Chatham  Harbor,  Mass.,  improvement  of 

Chattahoochee  River,  Ga.  and  Ala.,  be- 
tween West  Point  and  Franklin,  exami- 
nation of 

Chattahoochee  River,  Ga.  and  Ala.,  improve- 
ment of 

Chattanooga,  Tenn.,  and  foot  of  Bee  Tree 
Shoals,  Ala.,  Tennessee  River  between, 
improvement  of 
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Chattanooga,  Tenn.,  Tennessee  River  above, 
improvement  of 

Chattanooga,  Tenn.,  Tennessee  River  below, 
improvement  of 

Cheat River-W. VaM improvement  of 

Cheboygan  Harbor,  Mich.,  improvement  of . 

Chefuncte  River-La.,  improvement  of — 

Chehalis  River,  Wash.,  below  Montesano, 
examination  and  survey  of 

Chehalis  River,  Wash.,  between  Aberdeen 
and  Cosmopolis,  bridging 

Chehalis  River,  Wash.,  improvement  of 

Chenton  Inlet,  Cape  Charles  City  Harbor, 
Va.,  and  approaches  by,  improvement  of. 

Cherrystone  Inlet,  Cape  Charles  City  Har- 
bor, Va.,  and  approaches  by,  improve- 
ment of 

Chesapeake  Bay,  harbor  of  refuge  at  Lynn- 
haven  Bay,  foot  of,  Va.,  examination  and 
survey  for 

Chesapeake  Bay,  removal  of  wreck  in 

Chester  River,  Md.,  from  Crumpton  to 
Jones  Landing,  improvement  of. 

Chester  River,  Md.,  removal  of  wreck  in 
Jackson  Creek 

Chovrenil,  Bayou,  La.,  examination  of 

Chicago  and  North  Miohigan  Railroad  Com- 
pany, bridge  of,  across  Fine  Lake,  Mich.. 

Chicago  and  if  orth- Western  Railway  Com- 
pany, bridge*  of,  across  Chicago  River,  111. 

Chicago  Harbor,  111.,  establishment  of  har- 
bor lines  in 

Chicago  Harbor,  111.,  improvement  of 

Chicago,  HI.,  bridge  of  city  of,  obstructing 
Chicago  River  at  Canal  street 

ChicagoTlll.,  bridging  North  Branch  of  Chi- 
cago River  near  Kiniie  street 

Chicago,  HI.,  ship  channel  in  connecting 
waters  of  the  Great  Lakes  between,  Du- 
luth,  and  Buffalo,  examination  of 

Chicago  River,  HI.,  at  Canal  street,  Chi- 
cago, bridge  obstructing 

Chicago  River,  111.,  near  Kinzie  street, 
Chicago,  bridging  North  Branch  of 

Chickahominy  River,  Va..  between  Holly 
Landing  and  Long  Bridge,  examination 
of 

Chickahominy  River.  Va.,  improvement  of. 

Chickasahay  River,  Miss.,  improvement  of. . 

Chief  of  Engineers,  office  of  the 

Chincoteague  Bay,  Va..  and  Delaware  Bay, 
at  or  near  Lewes,  IM.,  water  way  be- 
tween, improvement  of 

Chippewa  River,  Wis.,  including  Yellow 
Banks,  improvement  of 

Chippewa  River,  Wis.,  survey  for  reservoirs 
at  sources  of 

Chitto,  Bogue,  La.,  improvement  of 

Choctawhatchee  River,  Fla.  and  Ala.,  im- 
provement of 

Choptank  River,  Md.,  improvement  of 

Christians  Point,  West  Galveston  Bay, 
Tex.,  from,  examination  and  survey  of '. . . 

Clackamas  Rapids,  Oregon,  Willamette 
River  at,  examination  and  survey  of 

Clarendon,  Ark.,  and  Lower  White  River, 
examination  and  survev  of 

Clark  Fork  of  Columbia  River,  Wash.. 
Idaho,  and  Mont.,  between  international 
boundary  line  ana  mouth  of  Big  Black- 
foot  River,  examination  of 

Clark  River,  S.  C,  improvement  of 

Clarke,  Lewis  and,  River,  Oregon,  exami- 
nation and  survey  for  snagging 

Clay  County,  Mo.,  bridging  Missouri  River 

Clearwater  River,  Idaho,  about  11  miles 
above  Lewiston,  bridging 

Cleveland  Harbor,  Ohio,  improvement  of . . . 

Clinch  River,  Tenn.,  improvement  of 

Clinton  and  Illinois  Bridge  Company, 
bridge  of,  across  Mississippi  River  at 
Clinton,  Iowa 
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Clinton  Harbor,  Conn.,  improvement  of 

Clinton.  Iowa,  bars  north  of  Little  Rock 
Island,  in  Mississippi  River  near,  exami- 
nation and  survey  tor  removal  of 

Clinton,  Iowa,  bridging  Mississippi  River 

near 

Clinton  River,  Mich.,  improvement  of 

Clubfoot  River,  N.  C,  improvement  of 

Coal  Bank  Slough,  Coos  County,  Oregon, 

bridging 

Coanjok  Bay,  N".  C,  improvement  of 

Coaster  Harbor  Island,  K.  I.,  cove  and  water 

way  near,  improvement  of 

Coobeco  River,  N.  H.,  improvement  of 

Cocodrie,  Bayou,   St.  Landry  Parish,  La., 

examination  of 

Collins  Crossing,  N.C.,  and  Roberts  Landing, 
N.  C,  White  Oak  River  between,  examina- 
tion of 

Colorado  River,  Ariz.,  between  Yuma  and 

Eldorado  Canyon,  examination  of 

Colorado  River,  Tex.,  examination  for  re- 
moval of  raft  at  mouth  of 

Columbia,  Department  of  the,  report  of  act- 
ing engineer  officer  on  operations  in 

Columbia,  La.,  bridging  Ouachita  River  near 
Columbia  River,  Oregon  and  Wash. : 

Bridging,  near  Vancouver,  Wash 

Construction  of  canal  at  Cascades,  Ore- 
gon   

Examination  and  survey  of,  between 
month  of  Willamette  River,  Oregon, 

and  Vancouver,  Wash 

Examination  ana  survey  of  Columbia 
and  Willamette  rivers  below  Portland, 

Oregon , 

Examination  of,  between  Astoria  and 

Woods  Landing,  Oregon,  for  snagging 

Examination  of  channel  from,  to  head  of 

Youngs  Bay,  Oregon 

Examination  of  Clark  Fork  of,  Wash., 
Idaho,  and  Mont.,  between  interna- 
tional boundary  line  and  mouth  of  Big 

Blaekfoot  River 

Gauging 

Improvement  of,  between  head  of  Rock 
Island  Rapids  and  foot  of  Priest  Rapids . 
Improvement  of  Colombia  and  Willa- 
mette rivers  below  Portland,  Oregon. . 

Improvement  of  mouth  of 

Improvement  of  Upper  Columbia  River. 

Removal  of  wreck  in 

Columbus.  Miss.,  and  Demopolis,  Ala.. Tom- 
bigbee  River  between,  improvement  of. . . . 

Columbus  (tug),  wreck  of 

Commission  on  survey  of  Wilmington  Har- 

"bor,  Del 

Commission  on  valuation  of  channel  con- 
structed by  Buffalo  Bayou  Ship  Channel 

Company  in  Galveston  Bay,  Tex 

Compton  Creek  and  Shoal  Harbor,  K.  J., 

improvement  of 

Conecuh  River,  Ala.,  improvement  of 

Congareo  River,  S.  C,  improvement  of 

Conneaut  Harbor,  Ohio,  examination  and 

survey  of 

Connecticut  River  above  Hartford,  Conn., 

improvement  of , 

Connecticut  Rivor  below  Hartford,  Conn., 

examination  of 

Connecticut  River  below  Hartford,  Conn., 

improvement  of 

Contentnia  Creek,  N.  C,  improvement  of. . . 
Contingencies  of  rivers  and  harbors,  exam- 
inations, surveys  and,  estimates  for 

Coos  Bay  and  Harbor,  Oregon,  entrance  to, 

improvement  of 

Coos  Bay,  Oregon,  examination  and  survey 

or  upper  harbor 

Coos  Bay,  Rosebnrg  and  Eastern  Railroad 
and  Navigation  Company,  bridge  of,  across 

Coal  Bank  Slough,  Oregon 

Coos  County,  Oregon,  bridging  Coal  Bank 
Slough 
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Coosa  River  between  Borne,  Ga..  and  East 
Tennessee,  Virginia  and  Georgia  Railroad 

Bridge,  improvement  of 

Coosa  River  octween  Wetumpka,  Ala.,  and 
East  Tennessee,  Virginia  and  Georgia 
Railroad  Bridge,  Improvement  of 

Coosa  Rivor,  Ga.  and  Ala.,  improvement  of. 

Coosa  River,  Ga.  and  Ala.,  operating  and 
care  of  canals  and  other  works  of  navi- 
gation on 

Coqnille  City,  Oregon,  and  Myrtle  Point. 
Cfoqnille  River  between,  examination  and 
survey  of 

Coqnille  River,  Oregon,  between  Coqnille 
City  and  Myrtle  Point,  examination  and 
survey  of 

Coquille  River,  Oregon,  improvement  of .. . 

Cornwall.  N.  Y.,  Moodna  River  (Murderers 
Creek)  and  Hudson  River  at,  examination 
and  survey  of 

Corps  of  Engineers,  battalion  of 

Corps  of  Engineers,  laws  of  Fifty-first  Con- 
gress, second  session,  affecting 

Corps  of  Engineers,  officers  of 

Corps  of  Engineers,  recommendations  as  to 
examinations  for  promotion  of  officers  of. . 

Corps  of  Engineers,  statement  showing 
rank  and  duties  of  officers  of 

Corsica  Shoal,  Mich.,  at  lower  end  of  Lake 
Huron,  near  St.  Clair  River,  examination 
of. 


Corvallis,  Oregon,  Willamette  River  near, 
examination  and  survey  of 

Cos  Cob  orMiamus  River,  Conn.,  examina- 
tion and  survey  of , 

Cosmopolis,  Wash.,  bridging  Chehalis 
River  at 

Cottonport,  La.,  to  Atchafalaya  River, 
Bayou  des  Glaises  from,  examination  of. 

Council  Blufla,  Iowa,  bridging  Missouri 
River  at 7 

Corn-tableau,  Bayou,  La.,  improvement  of. 

Courtland,  Va.,  Nottoway  River  below,  ex- 
amination of 

Cove  near  Coaster  Harbor  Island,  R.  I.,  im- 
provement of 

Covington,  Ga.,  to  Ocmulgee  River,  Yellow 
River  from,  examination  ot , 

Cowlitz  River,  Wash.,  improvement  of 

Crane  Creek,  Va.,  examination  of 

Creel  Bay,  Devil  Lake,  N.  Dak.,  examina- 
tion of 

Crooked  River,  Wash.,  examination  of 

Crookston,  Minn.,  Red  River  of  the  North 
and  tributaries  above,  examination  and 
survey  of 

Crossover  Light  and  Sister  islands,  N.  T., 
shoal  in  St.  Lawrenco  River  between,  im- 
provement of , 

Crumpton,  Md.,  and  Jones  Landing,  Ches- 
ter River  between,  improvement  of 

Cumberland  River,  Tenn.  and  Ky. : 

Improvement  of 

Improvement  ot,  above  mouth  of  Jellico 

Creek,  Ky 

Improvement  of,  above  Nashville,  Tonn 
Improvement  of,  below  Nashville,  Tenn. 
Improvement  of  South  Fork  of,  Ky 

Cumberland  Sound,  Ga.  and  Fla,,  improve- 
ment of 

Current  River  below  Van  Buren,  Mo.,  exam- 
ination of , 

Currituck  Sound,  N.  C,  improvement  of 

Currituck  Sound,  N.  C,  water  way  between 
Norfolk  Harbor,  Va.,  and  Albemurle 
Sound,  N.  C,  through,  improvement  of 

Curtis  Bay,  Patapsco  River,  Md.,  from 
Cralgbill  channel  to  sugar  refinery 
wharves  at.  examination  of 

Cutty  hunk  and  Neshawana  islands.  Mass., 
Canapitsit  Channel,  between',  examina- 
tion ami  survey  of 

Cypress  Bayou  and  lakes  between  Jeffer- 
son, Tex.,  sad  Shreveport,  La.,  survey  of. 
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Dallas,  Tex.,  Trinity  River  below,  exami- 
nation of 

Dam,  Allegheny  Rivor,  Pa.,  at  Herr  Island, 
construction  of 

Dam,  Ohio  River,  at  Davis  Island,  operat- 
ing and  care  of 

Dam,  Ohio  River,  near  month  of  Beaver 
River,  Pa.,  construction  of 

Dams  and  locks.    (See  Locks  and  Dams.) 

Daniels  Creek  and  Tuscaloosa,  Ala.,  Black 
Warrior  River  between,  improvement  of. . 

D' Arbonne,  Bayon,  La.,  improvement  of . . . 

Dardanelle,  Ark.,  bridging  Arkansas  River 
at 

Darien  Harbor,  Ga.,  improvement  of. 

Davids  Island,  K".  Y.,  sea  wall  and  embank- 
ment at 

Davis  Island  Dam,  Ohio  River,  operating 
and  care  of 

Debris,  mining,  question  in  California,  in- 
vestigation of 

Deep  River,  Wash.,  examination  of 

Deep-water  harbor  on  Pacific  coast  between 
Points  Duma  and  Capistrano,  Cal.,  exam- 
ination for 

De  Grasse,  Sylvia  (ship),  removal  of  wreck 
of 

Delaware  Bay: 

Construction  of  iron  pier  near  Lewes, 

Del .. 

Examination  for  harbor  of  refuge  for 

deep-draft  vessels  near  mouth  of 

Improvement  of  ice-harbor  at  head  of, 

Del 

Improvement  of  water  way  between 
Chincoteague  Bay,  Va.,  and,  at  or 

near  Lewes,  Del 

Removal  of  wrecks  in 

Delaware  Breakwater,  Del.,  harbor  at,  im- 
provement of 

Delaware  River  at  Philadelphia,  Pa.,  and 
Camden,  N.  J.,  establishment  of  harbor 
lines  in 

Delaware  River,  Pa.  and  N.  J.,  improve- 
ment of 

Delaware  River,  removal  of  wrecks  from. . . 

Demopolis,  Ala.,  and  Columbus,  Miss.,  Tom- 
bigbee  River  between,  improvement  of. . . 

Demopolis,  Ala.,  Tombigbee  River  below, 
improvement  of 

Department  of  the  Columbia,  report  of  act- 
ing engineer  officer  on  operations  in 

Department  of  the  Platte,  report  of  acting 
engineer  officer  on  operations  in 

Departments,  military,  estimates  for  sur- 
veys and  reconnaissances  in 

Departments,  military,  reconnaissances  and 
explorations  in 

Depot,  engineer 

Des  Allemands,  Lake,  La.,  and  points  near 
Yocherie,  etc.,  bayous  Chevreuil  and  Ti- 
gre  between,  examination  of 

Des  Chutes  River,  Wash.,  Olympia  Harbor 
to  mouth  of,  examination  and  survey  of . . 

Des  Glaises,  Bayou,  La.,  from  Atohafalaya 
River  to  Cottonport,  examination  of 

Des  Moines  Rapids  and  Illinois  River,  Mis- 
sissippi River  between,  improvement  of. . 

Des  Moines  Rapids  and  Minneapolis,  Mis- 
sissippi River  between,  improvement  of . 

Des  Moines  Rapids  canal  and  dry  dock,  op- 
erating and  care  of 

Des  Moines  Rapids,  Mississippi  River,  im- 
provement of 

Detroit  River,  Mich.,  American  channel  of, 
examination  of 

Detroit  River,  Mich.,  improvement  of 

Devil  Lake,  N.  Dak.,  examination  of 

Dickinson,  Frederick  W.,  et  al.%  badge  of, 
in  Barnstable,  Mass 

Distribution  of  charts  of  northern  and  north- 
western lakes . 


235 


290 
290 

* 

215 
240 

430 
180 

6  9  521 

290 

399 
420 

394 

420 

114 

1078 

119 

1120 

113 

1072 

123 

118 

1163 
1090 

1936 

\ 


1784 


1528 


2366 
2350 
2354 

1980 


2350 


8878 


8378 


115 

425 

108 
118 

215 

214 

450 

450 

450 

449 
16    547 

229 
411 


203 
265 
266 
266 


1075 


1121 


1022 
1090 


1783 
1783 


8945 


1841 


1854 


2119 
2147 
2174 
2172 


861 
274 


431 
445 


2808 
2793 


8087 


Digitized  by  LjOOQIC 


INDEX. 


11 


Subject. 


Page. 
Part  I.     Part  II.  Part  HI.J  Part  IV.  Part  V.  Part  VI. 


District  of  Columbia,  improvement  and  care 
of  public  buildings  and  grounds 

District  of  Columbia,  water  supply  ot 

Division  engineers 

Division  of  the  Missouri,  report  of  engineer 
officer  on  operations  in 

Division  of  the  Pacific,  report  of  acting  engi- 
neer officer  on  operations  in 

Divisions,  Engineer 

Divisions,  military,  reconnaissances  and  ex- 
plorations in 

Doboy  and  Sapelo,  Ga.,  inside  route  be- 
tween, examination  and  survey  of 

Double  Bayou,  Chambers  County,  Tex., 
mouth  of,  examination  of 

Dozier  Bridge,  Va.,  West  Neck  River  to 
and  beyond,  examination  of 

Drum  Inlet,  N.  C,  examination  of 

Dry  dock  at  St  Marys  Falls  Canal,  Mich .... 

Dry  dock,  Des  Moines  Rapids,  operating  and 
care  of 

Dublin,  Ga.,  bridging  Oconee  River  near. . . 

Duck  Creek.  Del.    (S*s  Smyrna  River.) 

Duck  Island  Harbor,  Conn.,  improvement  of 

Duluth  Harbor,  Minn.,  and  adjacent  waters, 
establishment  of  harbor  lines  in 

Duluth  Harbor,  Minn.,  improvement  of 

Duluth,  Minn.,  ship  channel  in  connecting 
waters  of  the  Great  Lakes,  between,  Chi- 
cago and  Buffalo,  examination  of 

Duma,  Point,  and  Point  Capistrano,  Cal., 
deep-water  harbor  on  Pacific  coast  be- 
tween, examination  for 

Duncan  Falls,  Ohio,  bridge  obstructing 
Muskingum  River  at 

Dunkirk  Harbor,  N.  T.,  improvement  of 

Duties  of  officers  of  Corps  of  Engineers, 
statement  showing 

Duwamish  River,  Wash.,  examination  of . . . . 

Dnwaroish  River,  Wash.,  near  Seattle, 
bridging 

D'Wamisn  River,  "Wash.,  examination  of . .. 

D'Wamisn  River,  Wash.,  near  Seattle, 
bridging 


B. 


Eagle  Harbor,  Mich.,  improvement  of 

East  Chester  Creek,  N.  Y.,  improvement  of . 

East    Omaha,  Ifebr.,    bridging    Missouri 

River  at..... V. 


East  River,  H.  Y.,  establishment  of  harbor 
lines  in 

East  River,  N.  Y.,  removing  obstructions 
from  

East  Tennessee,  Virginia  and  Georgia  Rail- 
way bridge  and  Rome,  Ga.,  Coosa  River 
between,  improvement  of 

East  Tennessee,  Virginia  and  Georgia  Rail- 
way bridge  and  Wetumpka,  Ala.,  Coosa 
River  between,improvement  of 

^ast  Tennessee,  Virginia  and  Georgia  Rail- 
way Company,  bridge  of,  obstructing 
Tennessee  River 

Eastern  Branch  of  Elizabeth  River  and 
Lynn  Haven  Bay,  Va.,  water  way  be- 
twoen,  examination  of 

Eastern  Branch  of  Potomac  River,  D.  C, 
examination  and  survey  of 

Eastern  Branch  of  Potomao  River,  D.  C, 
improvement  of 

Echo  Harbor,  New  Rochelle,  N.  Y.,  im- 
provement of 

Eugartown,  Mass.,  Marthas  Vineyard, 
inner  harbor  at,  improvement  of 

Edinburg  and  Carthage,  Miss.,  Pearl  River 
between,  improvement  of 

Ed  is  to  River,  S.  C,  improvement  of 

Edward  J.  Gay  (steamboat),  removal  of 
wreck  of 

Effingham  County,  Ga.,  bridging  Savannah 
River  in 

Eldorado  Canyon  and  Yuma,  Ariz.,  Colo- 
rado River  between,  examination  of 
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Elizabeth  River,  N.  J.,  improvement  of 

Elizabeth  River,  Va.,  Eastern  Branch  of, 
and  Lynn  Haven  Bay,  Va.,  water  way  be- 
tween!! examination  of 

Elizabeth  River,  Va.,  Western  Branch  of, 
examination  of 

Elizabethport,  N.  J.,  removal  of  wreck  at . . . 

Elk  River,  Md.,  improvement  of 

Elk  River,  "W.  Va.,  examination   for  im- 

Srovemeut  of,  by  locks  and  dams 
l  River,  W.  Va.,  improvement  of 

Elk  River,  Wr.  Va.,  obstructions  in 

Ellen,  Mary  (schooner),  removal  of  wreck 

of 

Engineer  Depot 

Engineer  Divisions 

Engineer  School.  United  States 

Engineers,  Battalion  of 

Engineers,  Chief  of.  office  of  the 

Engineers,  Corps  of,  laws  of  Fifty-first  Con- 
gress, second  session,  affecting 

Engineers,  Corps  of,  officers  of 

Engineers,  Corps  of,  recommendations  aa  to 

examinations  for  promotion  of  officers  of. 
Engineers,  Corps  of,  statement  showing  rank 

and  duties  of  officers  of 

Engineers,  Division 

Engineers,  The  Board  of 

Erie  Harbor,  Pa.,  improvement  of 

Erie  Harbor,  Pa.,  Preeque  Isle  Peninsula, 

preservation  and  protection  of 

Escambia  River,  Fla.,  Improvement  of 

Essex  River,  Mass.,  examination  and  survey 

of \ 

Evansville,  Ind.,  and  month  of  Green  River, 

Ky.,  Ohio  River  between,  examination  of . . 

Examinations  and  surveys 

Examinations  for  promotion  of  officers  of 

Corps  of  Engineers,  recommendations  as  to . 
Examinations,  surveys,  and  contingencies 

of  rivers  and  harbors,  estimates  for 

Explorations 

Explosives,  tests  of 

F. 

Fairlee  Creek,  Md.,  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Folia,  Bogue,  La.,  improvement  of 

Falls  of  Ohio  River,  Indiana  Chute,  improve- 
ment of 

Falls  of  Ohio  River,  Louisville,  Ky.,  im- 

Srovement  of 
Is  of  St  Anthony,  Minn.,  Mississippi 
River  above,  improvement  of 

Farmer,  Ky.,  ana  West  Liberty,  Licking 
River  between,  improvement  of 

Feather  River,  Cal.,  Board  on  improvement 
of 

Feather  River,  Cal.,  improvement  of 

Feather  River,  Cal.,  investigation  of  mining- 
debris  question 

Fergus  Falls,  Minn.,  Red  River  of  the  North 
and  tributaries  above,  examination  and 
surve  v  of 

Foniandina,  Fla.,  and  Savannah,  Ga.,  inside 
route  between,  examination  and  survey  of. 

Fishing  Creek,  N.  C,  improvement  of 

Fishways  at  Great  Falls,  Potomac  River, 
erection  of 

Five  Mile  River  Harbor,  Conn.,  improve- 
ment of 

Flint  River,  Ga.,  improvement  of 

Florence,  Ala.,  bridge  obstructing  Tennes- 
see River  at 

Florida  Central  and  Peninsular  Railroad 
Company,  bridge  of,  obstructing  Trout 
Creek,  1*10 

Flushing  Bay,  N.  Y.,  improvement  of 

Fond  du  Lac,  Minn.,  and  Grassv  Point,  St. 
Louis  River  between,  examination  and 
survey  of f 

Forked  Deer  River,  Tonn.,  improvement  of . 
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Forster,  Frederick  P.,  et  al.t  bridge  of,  in 
Barnstable,  Mass 

Fort  Benton,  Mont.,  ac4  Sioux  City,  Iowa. 
Missouri  River  between,  examination  and 
survey  of 

Fort  Marion,  Flo.,  repair  and  preservation 


of. 


Fort  Monroe,  Va.,  beach  protection,  water 
supply,  and  sewerage  system  at 

Fort  Niagara,  N.  Y.,  protection  of  site  of . . . . 

Fortifl  cations 

Fortifications,  estimates  of  appropriations 
forl892-'93 

Fortifications,  protection,  preservation,  and 
repair  of 

Fort  i iicat ions,  sites  for 

Fonrche  River,  Ark.,  improvement  of 

Fox  River,  Wis.,  improvement  of 

Fox  River,  Wis.,  operating  and  care  of  locks 
and  dams  on 

Francis  E.  Hallock  (schooner),  removal  .of 
wreck  of 

Frankfort  Harbor,  Mich.,  improvement  of . . . 

Frankfort,  Ky.,  bridge  obstructing  Ken- 
tucky River at 

Franklin,  Ala.,  and  West  Point,  Ga.,  Chat- 
tahoochee River  between,  examination  of. 

French  Broad  River,  Tenn.,  improvement  of . 

Fulton,  Ark..  Red  River  above,  improve- 

m  ent  of 

Fulton  County,  Kv.,  and  Lake  County, 
Tenn.,  Mississippi  River  between,  exam- 
ination of 

Fulton,  Miss.,  and  Vienna,  Ala.,  Tombigbee 

River  between,  improvement  of 

Fulton,  Miss.,  and  walker  Bridge,  Miss., 
Tombigbee  River  between,  improvement  of 

O. 


Galleries,  cable,  construction  of 

Galveston  Bay,  Tex.,  ship  channel  in,  im- 
provement of 

Galveston  Bav,  Tex.,  valuation  of  channel 
constructcdoy  Buffalo  Bayou  Ship  Chan- 
nel Company  in 

Galveston  Harbor,  Tex.,  entrance  to,  im- 
provement of v- 

Galveston  (West)  Bay,  Tex.,  from  Christians 
Point,  for  reopening  channel  through 
West  Bay,  examination  and  survey  of 

Gartside,  Benjamin  (schooner),  removal  of 
wreck  of. .............••••.•.-.».•...-•••> 

Gasconade  River,  Mo.,  improvement  of. 


Gauging  Columbia  River,  Oregon  and  Wash. 
Gauging  Mississippi  River  ana  its  principal 


.  auging 

tributaries 
Gauging  Mississippi  River  at  or  near  St. 

Paul,  Minn 

Gaulev  River,  W.  Va.,  improvement  of 

Gay,  Edward  J.  (steamboat),  removal  of 

wreck  of 


Gay  Head  Light,  removal  of  wreck  near. 

Gen.  W.  T.  Sherman  (schooner),  removal  of 
wreck  of 

General  Lee  (steamer),  removal  of  wreck  of. 

Georgetown  Harbor,  S.  C,  improvement  of. . 

Gilchrist,  Leo  (elevator),  removal  of  wreck  of 

Glaises,  Bayou  des,  La.,  from  Atchafalaya 
River  to  Cottonport,  examinat  ion  of 

Glen  Cove  Harbor,  N.  Y.,  improvement  of . . . 

Gloucester  Harbor,  Mass.,  improvement  of. . 

Goat  Island,  Newport  Harbor,  R.  I.,  exam- 
ination of  spit  at  south  end  of 

Golden  Eagle  (schooner),  removal  of  wreck  of 

Goose  Rapids,  Had  River  of  the  North,  Minn, 
and  N.  Dak.,  examination  for  construction 
of  lock  and  dam 

Gordon  Landing,  Lake  Champlain,  Vt., 
breakwater  at 

Goslton  Creek,  N.  J.,  examination  and  sur- 
vey of  

Governors  Island,  N.  Y.,  sea  walls  at 
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Gowanus  Bay  channel,  New  York  Harbor, 
N.  Y.,  examination  or 


Gowanus  Bay,  N.  Y.,  improvement  of 

Grand  Haven  Harbor,Mich.,impro  vementof . 

Grand  Lake,  La.,  course  of  Mermen  ton  River 
through,  examination  and  survey  of 

Grand  Marais,  Mioh.,  harbor  of  refuge  at, 
improvement  of 

Grand  Karate,  Minn.,  harbor  at,  improve- 
ment of 

Grand  Rapids,  Mich.,  Grand  River  below, 
examination  and  survey  of 

Grand  River,  Mich.,  below  Grand  Rapids, 
examination  and  survey  of 

Grand  River,  Ohio,  below  Richmond,  exami- 
nation and  survey  of 

Grand  Trunk  Railway  Company,  bridge  of, 
obstructing  channel  to  Back  Cove,  Port- 
land, Me 

Grass  River,  N.  Y..  improvement  of 

Grassy  Point,  Minn.,  and  Fond  du  Lao, 
St  Louis  River  between,  examination  and 
survey  of 

Qrays  Harbor  and  Bar,  Wash.,  examination 
and  survey  of 

Grays  Harbor,  Wash.,  bridging  Johns  River 
near  confluence  with 

Grays  River,  Wash.,  examination  and  sur- 
vey of  

Great  Bay,  N.  J.,  examination  for  harbor  of 
refuge 

Great  Bay,  N.  J.,  north  of  Atlantio  City  and 
Cape  May,  thoroughfare  between,  exami- 
nation of. 

Great  ChaiyRiver,  N.  Y.,  improvement  of. 

Great  Egg  Harbor  Bay  and  Bamegat  Bay, 
N.  J.,  sound  between,  examination  of 

Great  Falls,  Mont.,  and  can  von  next  below 
Stubbs  Ferry,  Missouri  River  between, 
examination  and  survey  of 

Great  Falls,  Mont.,  and  Sioux  City,  Iowa, 
Missouri  River  between,  improvement  of. 

Groat  Falls,  Potomac  River,  erection  of  fish- 
ways  at 

Great  Kanawha  River,  W.Va.,  at  Charleston, 
bridging 

Great  Kanawlra  River,  W.  Va.,  deposit  of 
refuse  in 

Great  Kanawha  River,  W.  Va.,  improve- 
ment of 

Great  Kanawha  River,  TV.  Ya.,  operating 
and  care  of  locks  and  dams  on 

Great  Lakes,  printing  and  distribution  of 
charts  of 

Great  Lakes,  ship  channel  in  connecting 
waters  of  the,  between  Chicago,  Dulutu, 
and  Buffalo,  examination  of 

Great  Lakes,  aurvey  of 

Great  Pedee  River,  S.  C,  improvement  of  .. 

Great  Sod  us  Bay,  N.  Y.,  harbor  at,  improve- 
ment of 

Great  Wicomico  River,  Va.,  examination  of. 

Green  Bay  Harbor,  Wis.,  improvement  of .. 

Green  Jacket  Shoal,  Providence  River,  R. 
I.,  removal  of 

Green,  Maria  (schooner),  removal  of  wreck 
of 


Green  River,  Ky.,  above  mouth  of  Big  Bar- 
ren River,  examination  of 

Green  River,  Ky.  (below  Lock  No.  1),  at 
Spottaville,  bridge  obstructing. 


Green  River,  Ky.,  mouth  of,  and  Evans- 
ville,  Ind.,  Ohio  River  between,  examina- 
tion of 

Green  River,  Ky.,  operating  and  keeping 
in  repair  locks'  and  dams  on 

Greenbrier  River,  W.  Va.,  and  Wilson 
Creek,  Va.,  New  River  between  mouths 
of,  improvement  of 

Greenport  Harbor,  N.  Y.,  improvement  of . . 

Greenwich  Bay,  R.  I.,  improvement  of 

Grosse  Pointe  Channel,  Mich.,  improve- 
ment of 
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Grounds,  public,  D.  C,  improvement  and 
care  of 

Ounter  Creek  at  Guntersville,  Ala.,  exami- 
nation of 

Guntersville,  Ala.,  Gnnter  Creek  at,  exami- 
nation of ■ 

Guyandotte  River,  W.  Va.t  improvement  of. 


Habersham  (steamer),  removal  of  wreck  of. . 

Hackensack,  N.  J.,  and  Newark  Bay,  Hack- 
ensack  River  between,  examination  and 
survey  of 

Hackensack  River,  N.  J.,  examination  and 
survey  of 

Half-Moon  Reef,  Aransas  Bay,  Tex.,  ex- 
amination for  removal  of 

Hallock,  Francis  E.  (schooner),  removal  of 
wreck  of 

Hamilton,  111.,  slough  in  Mississippi  River 
at,  examination  of 

Hampton  Creek  and  Bar,  Va.,  improvement 
of 


3007 


2469 


Hampton  Roads,  Vs.,  construction  of  case- 
mate at 

Hampton  Roads,  Va.,  defense  of 

Handkerchief  light-ship,  removal  of  wreck 


Harbor  and  river  improvements 

Harbor  lines,  establishment  of 

At  Duluth,  Minn.,  St.  Louis  Bay,  Supe- 
rior Bay,  and  adjacent  waters,  Minn, 
and  Wis 

AtLnbeq,  Me 

At  New  Castle,  Del 

At  San  Pedro,  Wilmington  Harbor,  Cal. 

In  Astoria  Harbor,  Oregon  .• 

In  Boston  Harbor,  Mass 

In  Chicago  Harbor,  111 

In  Humboldt  Bay,  Cal 

In  Kennebec  River  at  Bath,  Me 

In  New  York  Harbor  and   adjacent 

In  port  of  PhdadelphYa,  Pa  ".'.'.'.'.[ '. '.'.'.'.'. '. 

In  Portage  Lake,  Mich 5 

In  St.  Augustine  Harbor,  Fla 

In  San  Francisco  Harbor  and  adjacent 

waters,  Cal 

Harbor  lines  in  Portage  Lake,  Mich.,  resur- 

vey  and  relocation  of 

Harbors  and  rivers,  examinations,  surveys, 

and  contingencies  of,  estimates  for 

Harbors  of  refuge : 

At  Block  Island,  R.  I 

At  entrance  of  Sturgeon  Bay  Canal,  Wis, 

At  Grand  Marais,  Mich 

At  Hyannis,  Mass 

At  Little  Harbor,  N.H 

At  Lynnhaven  Bay,  Va.,  examination 

and  survey  for 

At  Milwaukee  Bay,  Wis 

At  Nantucket,  Mass 

At  Point  Judith,  R.  I 

At  Portage  Lake,  Mich 

At  Sand  Beach,  Lake  Huron,  Mioh 

At  Sandy  Bay,  Cape  Ann,  Mass 

At  Stonfnff ton,  Conn 

Near  mouth  of  Delaware  Bay,  examina- 
tion for 

Harlem  River,  N.  Y.,  at  155th  street  and  Mo- 
Comb  Dam RoadjNew  York  City,  bridging 

Harlem.  River,  N.  Y.,  improvement  of 

Harlowe  River,  N.  C,  improvement  of 

Harmar,  Ohio,  bridge  obstructing  Muskin- 
gum River  at 

Harraseeket  River,  Me.,  improvement  of . . 
Hartford,  Conn.,  Connecticut  River  above, 

improvement  of 

Hartford,  Conn.,  Connecticut  River  below, 

examination  of. 

Hartford,  Conn.,  Connecticut  River  below, 
improvement  of 
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Havre  do  Grace,  Md.,  Susquehanna  River 
above  and  below,  improvement  of 

Havre  de  Grace,  Md.,  Susquehanna  River 
above,  examination  and  survey  of 

Hay  Lake  Channel,  St.  Marys  River,  Mich., 
improvement  of 

Hell  Gate  and  East  River,  N.  Y.,  removing 
obstructions  from 

Herr  Island  Dam,  Allegheny  River,  Pa., 
construction  of 

Hiawas&ee  River,  Tenn.,  improvement  of. . . 

Hingham  Harbor,  Mass.,  improvement  of. . 

Holland  Harbor,  Mich.,  improvement  of 

Holly  Landing  and  Long  Bridge,  Va„  Chiok- 
ahominv  River  between,  examination  of . . 

Holmes  River,  Flu.,  improvement  of 

Houma,  La.,  and  Thibodeaux,  Bayou  Terre 
Bonne  between,  examination  of 

Housa tonic  River,  Conn.,  improvement  of . . 

Houston,  Central  Arkansas  and  Northern 
Railroad  Company,  bridge  of,  across  Little 
River,  La 

Houston,  Central  Arkansas  and  Northern 
Railroad  Company,  bridge  of,  across  Oua- 
chita River,  La 

Houston,  Central  Arkansas  and  Northern 
Railroad  Company,  bridge  of,  across  Red 
River,  La 

Hndson  Harbor,  "Wis.,  examination  of 

Hudson  River,  N.  Y.,  at  Moodna  River(Mur- 
derers  Creek),  Cornwall, examination  and 
survey  of 

Hndson  River,  N.  Y.,  at  New  York  City, 
bridging 

Hudson  River,  N.  Y.,  Board  on  improve- 
ment of 

Hudson  River,  N.  Y.,  improvement  of 

Hudson  River,  N.  Y.,  licenses  for  use  of 
piers,  etc.,  in 

Hiunboldt  Bay,  Cal.,  establishment  of  har- 
bor lines  in ". 

Humboldt  Harbor  and  Bay,  Cal.,  improve- 
ment of 

Huntington  Bridge,  Idaho,  and  Seven  Devils 
Mining  District,  Upper  Snake  River  be- 
tween, examination  and  survey  of 

Huntington  Harbor,  N.  Y.,  improvement  of. 

Huron  Harbor,  Ohio,  improvement  of 

Huron,  Lake,  Corsica  Shoal,  Mich.,  at  lower 
end  of,  examination  of 

Huron,  Lake,  harbor  of  refuge  at  Sand  Beach, 
Mich 

Hyannis,  Mass.,  harbor  of  refugo  at 

Hyannis,  Mass.,  removal  of  wreck  in  harbor 
at 

I. 

Ice-harbors: 

At  head  of  Delaware  Bay,  Del 

At  Marcus  Hook,  Pa 

At  mouth  of  Muskingum  River,  Ohio. . . 

AtNew  Castle,  Del 

Hlinois  and  Mississippi  Canal,  construction 

of 

Illinois  River,  111. : 

Examination  and  survey  of,  below  La 

Salle 

Improvement  of 

Improvement  of  Mississippi  River  be- 
tween Des  Moines  Rapids  and 

Improvement  of  Mississippi  River  be- 
tween Ohio  River  and 

Operating  and  care  of  La  Grange  Look  . 
Increasing  water  supply  of  Washington,  D.  C 
Indian  River,  Fla.,  between  Titusville  and 

Jupiter  Inlet,  examination  of 

Indiana  Chute,  Falls  of  Ohio  River,  improve- 
ment of 

Injury  to  and  occupancy  of  public  works  by 

corporations  or  individuals 

Inspection  of  improvement  of  South  Pass  of 
Mississippi  Ri  vor 
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Inter-State  Bridge  and  Street  Railway  Com- 
pany, bridge  of.  across  Missouri  River  at 
Council  Bluffs,  Iowa 

Ipawich  River,  Mass.,  improvement  of 

Isle  Marthe  (ship),  removal  of  wreck  of 

jr. 

Jackson  Creek,  Chester  River,  Md.,  removal 
of  wreck  in 

Jackson,  Miss.,  and  Carthage,  Miss.,  Pearl 
River  between,  improvement  of 

Jackson,  Miss.,  Pearl  River  below,  im- 
provement of 

Jacksonville  and  Sanlbrd,  Fla.,  St.  Johns 
River  between,  examination  of 

Jamaica  Bay  and  Long  Beach  Inlet,  N.  Y., 
water  way  between,  examination  and 
survey  of 

James  River,  Va.,  improvement  of 

Jefferson, /Tex.,  and  Shreveport,  La.,  Cy- 
press BJyou  and  the  lakes  between,  sur- 
vey of  

Jekyi  Creek,  Ga.,  improvement  of 

Jellico  Creek,  Ky.,  Cumberland  River 
above  mouth  of,  improvement  of 

Johns  River,  Wash.,  near  confluence  with 
Grays  Harbor,  bridging 

Jones  Landing,  Md.,  and  Crumpton,  Ches- 
ter River  between,  improvement  of 

Josiah  Whitehouse  (schooner),  removal  of 
wreck  of 

Jupiter  Inlet  and  Titusville,  Fla.,  Indian 
River  between,  examination  of 


Kansas  City,  bridging  Missouri  River  about 
8.6  miles  above 

Kansas  City  Terminal  Railway  Company, 
bridge  of,  across  Missouri  River  near 
Quindaro,  Kans 

Kansas  River,  Kans.,  bridging  Missouri 
River  near  mouth  of 

Karqulncs  Strait,  Cal.,  modification  of  har- 
bor lines  od  south  shore  of 

Karqnines  Strait,  Cal.,  survey  of 

Kaskaskia  River,  111.,  improvement  of 

Kennebec  River,  Me.,  at  Bath,  establish- 
ment of  harbor  lines  in 

Kennebec  River,  Me.,  from  Waterville  to 
Augusta,  examination  and  survey  of 

Kennebec  River,  Me.,  improvement  of 

Kennebunk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis.,  improvement  of 

Kentuoky  River,  Ky.,  at  Frankfort,  bridge 
obstructing 

Kentucky  River,  Ky.,  improvement  of 

Kentucky  River,  Ky.,  operating  and  keep- 
ing in  repair  locks  and  dams  on 

Kewaunee  Harbor,  Wis.,  improvement  of . . 

Keweenaw  Bay  and  Portage  Lake,  Mich., 
purchase  of  canal  between 

Keweenaw  Point,  Mich.,  purchase  of  canals 
across  

Key  West  Harbor,  Fla.,  northwest  entrance, 
improvement  of 

Keyport  Harbor,  N.  J.,  improvement  of 

Kingston  Harbor,  Mass.,  examination  and 
Hiirvey  of 

Kingstree^S.  C,  Black  River  below,  exam- 
ination of 

Klaskuine  River,  Wash.,  improvement  of . . 
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La  Fayette,  Ind.,  and  Terre  Haute,  Wa- 
bash River  between,  examination  of 

La  Fourche,  Bayou,  La.,  improvement  of. . . . 

La  Grange  Bayou,  Fla.,  improve  nun  it  of 

La  Grange  Lock,  Illinois  River,  HI.,  opera 
ting  and  care  0f 
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Lake  Arthur,  La.,  courso  of  Mermen  ton 
River  through,  examination  and  survey  of. 

Lake  Champlain,  Narrows  of,  N.  Y.  and 
Vt.,  improvement  of 

Lake  County,  Tenn.,  and  Fulton  County, 
Ky.,  Mississippi  River between,  examina- 
tion of 

Lake  des  Allemands,  La.,  and  points  near 
Vacherie,  etc.,  bayous  Chovreuiland  Tigre 
between,  examination  of 

Lake  Huron,  Corsica  Shoal,  Mich.,  at  lower 
%nd  of,  examination  of 

Lake  Huron,  harbor  of  refuge  at  Sand  Beach, 
Mich  

Lake  Monroe,  Fla.,  St.  Johns  River  above, 
examination  of 

Lake  Pontchartrain,  La.,  shoals  in,  near 
Rigolets,  examination  of 

Lake  Samamish,  Wash.,  ship  canal  to  con- 
nect Puget  Sound  with,  examination  for. . 

Lake  Superior,  purchase  of  canals  connect- 
ing Portage  Lake,  Mich.,  with 

Lake  Superior  Ship  Canal  Railway  and 
Iron  Company  Canal,  purchase  of 

Lake  Union,  Wash.,  ship  canal  to  connect 
Puget  Sound  with,  examination  for 

Lake  Washington,  Wash.,  ship  canal  to  con- 
nect Pugot  Sound  with,  examination  for. . 

Lakes,  Great,  ship  channel  in  connecting 
waters  of  the,  between  Chicago,  Duluth, 
and  Buffalo,  examination  of 

Lakes,  northern  and  northwestern,  printing 
and  distribution  of  charts  of 

Lakes,  northern  and  northwestern,  survey 
of. 


Page. 


h 


Larchmont  Harbor,  N.  Y.,  improvement  of  . 

La  Salle,  111.,  Illinois  River  below,  exami- 
nation and  survey  of 

La  Trappe  River,  Md.,  examination  and 
surveyof 

Laws  of  Fifty-first  Congress, scoond  session, 
affecting  Corps  of  Engineers 

Leaf  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge 
Company,  bridge  of,  across  Missouri 
River  at  Leavenworth,  Kans 

Leavenworth,  Kans.,  bridging  Missouri 
River  at 

Leavenworth,  Kans.,  Missouri  River  from 
old  mouth  of  Platte  River,  Little  Point, 
to  a  point  opposite,  examination  of 

Lee,  General  (steamer),  removal  of  wreck  of. 

Lee  Slough,  Fla.,  improvement  of 

Leo  Gilchrist  (elevator),  removal  of  wreck  of. 

Levisa  Fork,  Big  Sandy  River,  Ky.,  im- 
provement of 

Lewes,  Del.,  construction  of  iron  pier  in 
Delaware  Bay  near 

Lewes,  Del.,  Delaware  Bay  at  or  near,  and 
Chincoteague  Bay,  Ya.f  water  way  be- 
tween, improvement  of '. 

Lewis  and  Clarko  River,  Oregon,  examina- 
tion and  survey  for  snagging 

Lewis  ton,  Idaho,  bridging  Clearwater  River 
about  11  miles  above : 

Licking  River,  Ky.,  between  Fanner  and 
West  Liberty,  improvement  of 

Linchoster  River,  Md.,  examination  of 

Little  Egg  Harbor  Bay  and  Inlet,  N.  J., 
examination  for  harbor  of  refuge  at 

Little  Harbor,  X.  H.,  harbor  of  refuge  at . . . 

Little  Island,  Mass.,  bridging  channel  be- 
tween mainland  at  Osterviile  and,  Barn- 
stable, Mass 

Little  Kanawha  River,  W.  Ya.,  improve- 
ment of 

Little  Narragansett  Bay,  Watch  Hill  Cove, 

R.  I.,  examination  of 

'  Little  Pedoe  River,  S.  C, improvement  of... 

Little  Pigeon  River,  Tenn.,  below  Sevier- 
ville,  examination  of 

Little  Platto  River,  Mo.,  old  mouth  of,  to  a 

5oint    opposite    Leavenworth,  Missouri 
ttver  from,  examination  of . . ,  T . . . . , 
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Little  Point,  Missouri  River  from  old  mouth 
of   Platto  River  at,  to  a  point  opposite 

Leavenworth,  examination  of 

Little  Red  River,  Ark.,  improvement  of 

Little  River,  La.,  bridging 

Little  River,  Mo.  and  Ark.,  improvement  of. 

Little  Rock  TBland,  Mississippi  River,  near 

Clinton,  Iowa,  examination  and  survey 

for  removal  of  bars  north  of 

Little  Sod  us  Bay,  N.  Y.,  harbor  at,  improve- 
ment of 

Little  Tennessee  Rivor,  near  Riles  Ferry, 

Tenn.,  bridge  obstructing 

Locks  and  dams :    . 

Coosa  River,  Ga.  and  Ala.,  operating 

and  care  of  locks  and  dams,  etc.,  on 

Fox  River,  Wis.,  operating  and  care  of 

locks  and  dams  on 

Great  Kanawha   River,  W.  Va.,  oper- 
ating and  care  of  locks  and  dams  on. 
Green  and  Barren  rivers,  Ky.,  operating 
and  keeping  in  repair  locks  and  dams 


Illinois  River, 111.,  operating  and  care  of 

La  Grange  Lock 

Kentucky  River,  Ky.,  operating   and 

keeping  in  repair  locks  and  dams  on. . 
Monongahela  River,  operating  and  care 

of  locks  and  dams  Nos.  8  aud  9 

Monongahela  River,  purchase  of  Lock 

and  Dam  No.  7 

Monongahela  River,  purchase  of  Lock 

and  Dam  No.  6 

Muskingum  River.  Ohio,  operating  and 

care  of  looks  and  dams  on 

Lockwood's  Folly  River,  NT.  C,  improvement 
of 


Long  Beach  Inlet  and  Jamaica  Bay,  N.  Y., 
water  way  between,  examination  and  sur- 
vey of 

Long  Bridge  and  Holly  Landing,  Ya.,  Chick  - 
ahominy  River  between,  examination  of. . 

Louisville  and  Nashville  Railroad  Company, 
bridge  of,  obstructing  Kentucky  River, 
Ky 

Louisville  and  Portland  Canal,  Ky.,  operat- 
ing and  care  of 

Louisville,  Ky.,  Falls  of  #hio  River  at,  im- 
provement of 

Louisville,  St.  Louis  and  Texas  Railroad 
Company,  bridge  of,  obstructing  Green 
River,  Ky 7. 

Lower  Willamette  River,  Oregon,  below  Port- 
land, improvement  of , 

Lubec  Channel,  Me.,  examination  of 

Lubec  Channel,  Me.,  improvement  of 

Lubcc,Me.,  establishment  of  harbor  lines  at . 

Ludington  Harbor,  Mich.,  improvement  of . 

Lumber  River,  N.  C.  and  S.  C,  improvement 
of 


Lynn  Harbor,  Mass.,  improvement  of 

Lynn  Haven  Bay  and  eastern  branch  of 
Elizabeth  Rivor,  Ya.,  water  way  between, 
examination  of 

Lynn  Haven  Bay,  near  Capo  Henry,  at  foot  of 
Chesapeake  Boy,  Ya..examiuati6n  and  sur- 
vey for  harbor  of  refuge  at 


1W. 

Machodoc  Creek,  Upper,  Ya.*,  examination 
of 

Mackey  Creek,  N. C,  improvement  of 

Macon,  Bayou,  La.,  improvement  of 

Macon,  Dublin  and  Savannah  Railroad  Com- 
pany, bridge  of,  across  Oconee  River,  Ga. . 

Maiden  River,  Mass.,  examination  of . '. 

Manasquau  (Squan)  River,  N.  J.,  improve- 
ment of 

Manatee  Rivor,  Fla.,  improvement  of 

Manchac,  Bayou,  La.,  improvement  of 

Manchester  Harbor,  Mass.,  improvement  of. 

Manistee  Harbor,  Mich.,  improvement  of . 
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Manistique  Harbor,  Mich.,  improvement  of. 

Manitowoc  Harbor,  Wis.,  improvement  of. . 

Manokin  River,  Md.,  improvement  of 

Maps,  estimates  for  publication  of 

Maps,  military  and  other 

Marcus  HooK  Pa.,  ice- harbor  at,  improve- 
ment of 

Maria  Green  (schooner),  removal  of  wreck  of. 

Marietta  and  North  Georgia  Railway  Com- 
pany, bridge  of,  obstructing  Little  Ten- 
nessee River 

Marietta,  Ohio,  bridge  obstructing  Muskin- 
gum River  at 

Marion,  Fort,  Fla.,  repair  and  preserva- 
tion of •. 

Marquette  Harbor,  Mich.,  improvement  of. . 

Marquette  Harbor,  Mich.,  survey  at 

Marthas  Vineyard,  inner  harbor  at  Edgar- 
town,  Mass.,  improvement  of 

Marthas  Vineyard,  Meneiusha  Bight,  Mass., 
examination  and  survey  of 

Mary  Ellen  (schooner),  removal  of  wreck  of. 

Mary  H.  Rhoades  (schooner),  removal  of 
wreck  of 

Mattaponi  River,  Va.,  improvement  of 

Mattawan  Creek,  N.J.,  improvement  of 

Mattituck  Bay,  Suffolk  County,  N.  Y.,  ex- 
amination for  breakwater  at 

Maurice  River,  N.  J.,  improvement  of 

Mav,  Cape.    (See  Cape  May.) 

McComb  Dam  Bridge,  New  York,  N.  Y., 
bridge  to  replace 

McKeeeport,  Pa.,  bridging  Yonghiogheny 
River  at 

McMinnville.  Oregon,  Yamhill  River  below, 
examination  and  survey  of 

Mediator  (steamer),  removal  of  wreck  of 

MemphiH  Harbor,  Tenn.,  examination  of 

Menemsha  Bight,  Marthas  Vineyard,  Mass., 
examination  and  survey  of 

Menomonee  Harbor,  Mich,  and  Wis.,  im- 
provementof 

Menomonee  River,  Mich,  and  Wis.,  im- 
provement of 

Mermenton  River,  La.,  and  tributaries,  ex- 
amination and  survey  of i 

Merriniac  River,  Mass.,  improvement  of 

M.  E.  Tremble  (schooner),  removal  of  wreck 
of 

Miamus  River,  Conn.,  examination  and  sur- 
vey of 

Michigan  City  Harbor,  Ind.,  improvement  of . 

Miles  City,  Mont.,  Tongue  River  near,  ex- 
amination of 

Mil  ford  Harbor,  Conn.,  improvement  of 

Military  departments,  estimates  for  surveys 
and  reconnaissances  in 

Military  divisions  and  departments,  recon- 
naissances and  explorations  in 

Military  maps 

Milwaukee  Bay,  Wis.,  harbor  of  refuge  at . . 

Milwaukee  Harbor,  Wis.,  improvement  of. . 

Mingo  Creek,  S.  C,  improvement  of 

Mining-debris  question  in  California,  in- 
vestigation of 

Minneapolis,  Minn.,  and  Des  Moines  Rap- 
ids, Mississippi  River  between,  improve- 
ment of 

Minnesota  Point,  at  Superior,  Wis.,  im- 
provement of 

Minnesota  River,  Minn.,  improvement  of.. 

Minnewauken  Shoals,  Devil  Lake,  N.  Dak., 
examination  of 

Mispillion  Creek,  Del.,  improvement  of 

Mispillionr River,  Del.,  examination  and  sur- 
vey of 

Mississippi  Canal,  Illinois  and,  construction 
of 

Mississippi  River : 

Bridging,  at  Alton,  M 

Bridging,  at  St.  Paul,  Minn 

Bridging,  at  Winona,  Minn 

Bridging,  near  Clinton,  Iowa , 
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Mississippi  Hirer— Continued. 

Examination  and  survey  for  removal  of 
bare  north  of  Little  Hock  Island,  near 
Clinton,  Iowa 

Examination  and  survey  to  determine 
effect  of  back  water"  at  Clarendon, 
Ark.,  and  Lower  White  Kiver 

Examination  of,  at  Memphis  Harbor, 
Tenn 

Examination  of,  at  Warsaw,  111 

Examination  of,  from  Lake  County, 
Tenn.,  to  Fulton  County,  Ky.,  north 
and  west  of  Reelfoot  Lake 

Examination  of  slough  at  Hamilton,  HI . 

Ganging,  and  its  principal  tributaries. . . 

Gauging,  at  or  near  St  Paul,  Minn 

Improvement  of,  above  Falls  of  St.  An- 
thony, Minn 

Improvement  of,  between  Des  Moines 
Rapids  and  Hlinois  River 

Improvement  of,  between  Minneapolis 
and  Des  Moines  Rapids 

Improvement  of,  between  Ohio  and  Illi- 
nois rivers  .,. 

Improvement  of  Des  Moines  Rapids 

Improvement  of,  etc.,  between  Ohio 
River  and  Head  of  the  Passes  (re- 
port of  Mississippi  River  Commis- 
sion)   , 

Inspection  of  improvement  of  South 
Pass  of 

Operating  snag  boats  and  dredge  boats 
on  Upper 

Removing  snags  and  wrecks  from 

Reopening  Willow  Slough,  or  some 
other  channel  from  Quincy  Bay  to 

Reservoirs  at  headwaters  of 

Survey  for  reservoirs  at  sources  of 

Mississippi  River  Commission,  report  of . . . . 
Missouri,  Division  of  the,  report  of  engineer 

officer  on  operations  in 

Missouri  River: 

Bridging,  between  Council  Bluffs,  Iowa, 
and  East  Omaha,  Nebr '.. 

Bridging,  between  Leavenworth,  Kane., 
ana  Platte  County,  Mo 

Bridging,  near  mouth  of  Kansas  River, 
between  Wyandotte  County,  Kans., 
and  Clay  County,  Mo 

Bridging,  near  Quindaro,  Kans.,  about 
8.6  miles  above  Kansas  City 

Examination  and  survey  of,  between 
canyon  next  below  Stubbs  Ferry  and 
Great  Falls,  Mont 

Examination  and  survey  of,  between 
month  of  Big  Sioux  River  and  north 
line  of  South  Dakota 

Examination  and  survey  of,  between 
Sioux  City,  Iowa,  and"  Fort  Benton, 
Mont 

Examination  of,  at  "Weston,  Mo 

Examination  of,  from  old  mouth  of 
Platte  River,  Little  Point,  to  point 
opposite  Leavenworth,  Kans 

Improvement  of,  between  Great  Falls, 
Mont.,  and  Sioux  City,  Iowa 

Improvement  of,  etc.  (report  of  Mis- 
souri River  Commission) 

Missouri  River  and  Land  Improvement  and 
Construction  Company,  bndjje  of,  across 
Missouri  River  near  mouth  of  Kanas  s  River 

Missouri  River  Commission,  report  of 

Mobile  Harbor,  Ala.,  improvement  of 

Mokelumne  River,  Cal.,  examination   and 

survey  of 

Mokelumne  River,  Cal.,  improvement  of 

Monongahela  River,  W.  Va.  and  Pa. :  * 

Bridging,  near  Pittsburg 

Improvement  of 

Operating  and  care  of  Locks  and  Dams 
Noa.8and  9 

Purchase  of  Lock  and  Dam  No.  7 

Purchase  of  Lock  and  Dam  No.  0 
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Monroe,  Fort,  Va.,  beach  protection,  water 
supply,  and  sewerage  system  at 

Monroe  Harbor,  Mich.,  improvement  of 

Monroe,  Lake.  Fla.,  St.  J  oIhm  River  above, 
examination  of 

Montesano,  Wash.,  Chehalis  River  below, 
examination  and  survey  of 

Monument,  Washington,  Washington,  D.  C, 
maintenance  of 

Moodna  River,  N.  Y.,  examination  and  sur- 
vey of 

Mooaeabec  Bar,  Me.,  improvement  of 

Mount  Deaert  to  Porcupine  Island,  Me., 
breakwater  from 

Monnt  Vernon,  Va.,  Potomac  River  at,  im- 
provement of 

Moyock,  N.  C.,North-  West  River  below,  ex-  . 
a/uination  of. 

Murderers  Creek,  N.  Y.,  examination  and 
aurvev  of. 

MnrderkillKiver,  Del. examination  and  sur- 
vey of 

Murphy,  JohnH.,  et  ah,  bridge  of,  in  Barn- 
stable, Mass 

Muscle  Shoals  Canal,  Tennessee  River,  oper- 
ating and  care  of 

Muskegon  Harbor,  Mich.,  improvement  of. . . 

Muskingum  Count v,  Ohio,  bridges  of  com- 
missioners of,  obstructing  Muskingum 
River 

Muskingum  River,  Ohio: 

Bridge   obstructing,  between  Marietta 

ana  Harmar 

Bridge  obstructing,   between  Taylors- 

villo  and  Duncan  Falls t 

Bridge  obstructing  canal  of,  at  loot  of  j 
Main  street,  Zanesville ' 
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Ico-harbor  at  mouth  of 

Improvement  of 

Operating  and  care  of  locks  and  damson 

Myrtle  Point,  Oregon,  and  Coouille  City, 

Coquille  River  between,  examination  and 

survey  of 

Mystic  River.  Conn.,  improvement  of 

Mystic  River,  Mass.,  examination  and  sur- 
vey of 
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293 
293 


410 
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Kandna  Creek,  Ta.,  examination  of 146 

Nansemond  River,  Va.,  improvement  of 148 

Nanticokc  River,  Md.,  northwest  fork  of.  | 

examination  of j    131 

Nantucket,  Mass.,  harbor  of  refuge  at I      48    696 

Napa  River,  Cal.,  improvement  of J    389 

Narragansett  Bav,  R.  I.,  channel  between 
Starve  Goat  Island  and  mainland,  exami- 
nation of J      C2    733 

Narragansett  Bay.  R.  I.,  construction  of  i 

casemates  for  defense  of '        6 

Narragansett  Bay,  R.  I.,  improvement  of 1      54    712 

Narraguagus  River,  Me.,  improvement  of  ..|      21    574 
Narrows  of  Lake  Champlain,  X.  Y.  and  Vt.,  j 

improvement  of 387 

Nasel  River,  Wash.,  examination  and  sur-  I 

veyof 411 

Nashville  (steamer),  wreck  of > 

Nashville,  Tenn.,  Cumberland  River  above,  , 

improvement  of 283 

Nashville,  Tenn.,  Cumberland  River  below,  j 

improvement  of !    2S2 

Necbes  River,  Tex.,  improvement  of •    228 

Nehalcm  Bay,  Oregon,  improvement  of 405 

Nellie  (barge),  removal  or  wm-k  of 107 

Nemadji  River,  at  Superior,  Wis.,  examina-  I 

tionof I    316 

Neshawanaand  Cuttyhnuk  islands,  Mass..  | 
Canapitsit  Channel,' between,  examination  ■ 

and  survey  of 62 

Nouse  River.  N.  C,  improvement  of 159  ' 

New  Bedford  Harbor,  Mass.,  improvement 
of. 51    704 
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Now  Berne  and  Beaufort,  N.  C,  water  way 

between,  improvement  of 

New  Bridge  Company,  bridge  of,  obstruct- 
ing Ashley  River,  b.  C 

New  Castle',  Del.,  establishment  of  harbor 
lines  at 

New  Castle,  Del.,  ice-harbor  at,  improve- 
ment of 

New  Haven,  Conn.,  breakwater  at 

New  Haven  Harbor,  Conn.,  improvement  of. 

New  London  Harbor,  Conn.,  examination 
of  Shaw  Cove , 

New  London  Harbor,  Conn.,  improvement 
of 

New  Orleans  Harbor,  La.,  removal  of  wrecks 
in 

New  River,  N.  C,  and  Beaufort  Harbor,  N. 
C,  water  way  between,  improvement  of. . 

New  River,  N.  C.»  and  Swansboro,  N.  C, 
water  way  between,  improvement  of 

New  River,  N.  C,  improvement  of 

New  River,  Va.  and  W.Va.,  improvement  of. 

New  Rochelle  Harbor,  N.  Y.,  improvement 
of 

New  Rochelle.  N.  Y.,  Echo  Harbor,  im- 
provement of 

New  York  Central  and  Hudson  River  Rail- 
road Company,  bridge  of.  obstructing 
JSpnyten  Duyvil  Creek,  N.  Y '.. 

New  York  Harbor,  N.  X. : 

Construction  of  casemates  at 

Defense  of 

Establishment  of  harbor  lines  in,  and  ? 

adjacent  waters ) 

Examination  of  Bay  Ridge  Channel 

Examination  of  Buttermilk  and   Go- 

wanns  Bay  channels 

Improvement  of 

Improvement  of  Bay  Ridge  Channel 

Improvement  of  Buttermilk  Channel . . . 

Improvement  of  Gowanus  Bay 

Removal  of  wreck  in 

Supervision  /)f 

New  York,  N.  Y.,  bridge  of  commissioners 
of  public  parks  of  city  of,  across  Harlem 
River  at  155th  street  and  McComb  Dam 
Road 

New  York,  N.  Y.,  bridging  Hudson  River  at. 

Newark  Bay,  N.  J.,  and  Hackensack,  N.  J., 
Hackensack  River  between,  examination 
and  survey  of 

Newark,  N.~  J.,  Passaic  River  above,  im- 
provement of 

Newark,  N.  J.,  Fassalo  River  below,  im- 
provement of  

New  bury  port  Harbor,  Mass.,  improvement 
of 

Newport  Creek,  head  of  Wicomico  River, 
Md.,  examination  of 

Newport  Harbor,  R.  I.,  improvement  of 

Newport  Harbor,  R.  I.,  south  of  Goat  Island, 
examination  of 

Newport  River,  N.  C,  improvement  of 

Newtown  Creek,  N.  Y.,  establishment  of 
harbor  lines  in , 

Newtown  Creek.  N.  Y..  improvement  of 

Niagara  Falls,  N.  Y.,  Port  Day  above*  ex- 
amination and  survey  of , 

Niagara,  Fort,  N.  Y.,  protection  of  site  of.. 

Niagara  River,  N.  Y.,  improvement  of 

Niles  Ferry,  Tenn.,  bridge  obstructing 
Little  Tennessee  River  near 

Noxnini  Creek,  Va.,  improvement  of 

Nooksack  River,  Wash.,  examination  of 

Nootaack  River,  Wash.,  improvement  of . . . 

Norfolk  and  Western  Railroad  Company, 
bridges  of,  across  Tug  Fork  of  Big  Sandy 
River 

Norfolk  Harbor,  Va.,  and  Albemarle  Sound, 
N.  C,  water  way  between,  improvement  of. 

Norfolk  Harbor,  Va.,  improvement  of 

Norfolk  Harbor,  Va.,  improvement  of  ap- 
proaches to 


Tago. 


Part  I. 

Part  II. 

Partllllpart  IV.'  Tart  V. 

'     1 

Part  VI. 

160 

1363 

433 

18  425 

1225 

120 

68  766 
67  761 

1160 

79  833 

64  746 

231     ! 

18C9 

162 

1372 

162 
163 
302 

1376 
1379 

2430 

/ 

74  804 

74  802 

433 

6 
94  940 

93  937 
90  922 
90  917 

88  911 

89  914 
93  937 

422 

3393 

432 
433 

3853 

107 

1016 

100 

990 

99 

988 

33  626 

146 
57  719 

1281 

62  736 

1363 

424  961 

87  906 

378 

8  517 
376 

2888 

435 

140 
410 
408 

1259 

3271 
3238 

431 

151 
146 

1302 
1291 

146  147 

1291  1296 

Digitized  by  LjOOQIC 


24 


INDEX. 


Subject. 


North  East  (Cape  Fear)  Rivor,  N.  C,  im- 
provement of 

J5orth  East  River,  Md.,  improvement  of 

North  Landing  River,  Va.  and  X.  C,  im- 
provement of 

North  River  Bar,  N.  C,  improvement  of — 

North  River  Bridge  Company,  bridge  of, 
across  Hudson  River  at  New  York  City. . 

NorthRiver.  Mass.,  at  Salem,  examination  of. 

North  River,  Mass.,  shoals  at  mouth  of,  ex- 
amination of 

North  River,  Wash.,  examination  and  sur- 
vey of 

Nor£h-West  River,  N.  C,  below  Moyoek, 
examination  of 

Northern  and  northwestern  lakes,  printing 
and  distribution  of  charts  of 

Northern  and  northwestern  lakes,  ship 
channel  in  connecting  waters  of,  between 
Chicago,  Dulutb.  and  Buffalo,  examina- 
tion of 

Northern  and  northwestern  hikes,  survey  of. 

Northern  Pacific  and  Puget  Sound  Shore 
Railroad  Company,  bridge  of,  across  Du- 
wamish  River, Wash 

Northwestern  and  northern  lakes,  printing 
and  distribution  of  charts  of 

Northwestern  and  northern  lakes,  ship 
channel  in  connecting  waters  of,  between 
Chicago,  Duluth,  ancYBulfnlo,  examination 
of 


Northwestern  and  northern  lakes,  survey  of. 
Norwalk  Harbor,  Conn.,  improvement  of  .. 
Nottoway  River,  Va.,  below  Court  laud,  ex- 
amination of 

Noxubee  River,  Miss.,  improvement  of .... . 


Oak  Bay  and  Port  Townsend  Bar,  Puget 
Sound",  Wash.,  examination  for  snip  chan- 
nel between 

Oak  Orchard  Harbor.  N.  Y.,  improvement  of . 

Oakland  Harbor,  Cal.,  improvement  of 

Obion  River,  Tenn.,  examination  and  sur- 
vey of 

Occoquan  Creek,  Va.,  improvement  of 


Occupancy  of  and  injury  to  public  works  by 
corporations  or  individuals. 


Ocklawaha  River,  Fla.,  improvement  of 

Ocmnlgee  River,  Ga.,  improvement  of 

Ocmulgee  River,  Ga.,  to  Covington,  Yellow 
River  from,  examination  of 

Oconee  River,  Ga.,  improvement  of 

Oconee  River,  Ga..  near  Dublin,  bridging. .. 

Oconto  Harbor,  Wis.,  improvement  of 

Ocracoke  Inlet,  X.  C,  improvement  of 

Office  of  the  Chief  of  Engineers 

Officers  of  Corps  of  Engineers 

Officers  of  Corps  of  Engineers,  recommenda- 
tions as  to  examinations  for  promotion  of. 

Officers  of  Corps  of  Engineers,  statement 
showing  rank  and  duties  of. 


Ogdensburg  Harbor,  N.  Y„  improvement  of. 
Ogeechee  River,  Ga.,  wrecks  in 


Ohio  River 

Construction  of  movable  dam  near 
mouth  of  Beaver  River,  Pa 

Examination  of,  at  Owensboro,  Ky 

Examination   of,    between    mouth    of  I 
Green  River,  Ky .,  and  Evansville,  Ind . , 

Improvement  of 

Improvement  of  Falls  of,  Louisville,  Ky .  I 

Improvement  of  Indiana  Chute,  Falls  of. 

Improvement  of  Mississippi  River  be- 
low, etc.  (report  of  Mississippi  Rivor 
Commission) 

Improvement  of  Mississippi  River  be- 
tween Illinois  River  and 
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Operating  and  care  of  Davis  Island  Dam . 

Operating  snag  boats  on 

Olcott  Harbor,  N.  Y .,  improvement  of 

Olympia  Harbor,  Wash.,  examination  and 
survey  of 
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Omaha,  Nebr.,  bridging  Missouri  River  at 
East 

Oiiancock  Harbor,  Va.,  improvement  of 

Ontonagon  Harbor,  Mich.,  improvement  of . 

Oregon  Railway  Extensions  Company, 
bridge  of,  across  Columbia  River  near 
Vancouver,  Wash 

Osage  River,  Mo.,  improvement  of 

Osterville,  Barnstable,  Mass.,  bridging 
channel  between  Little  Island  and  main- 
land at  

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Vt.,  improvement  of 

Ouachita  River  above  Camden,  Ark.,  im- 
provement of 

Ouachita  River,  Ark.  and  La.,  improve- 
ment of 

Ouachita  River,  La.,  near  Columbia,  bridging 

Owensboro  Harbor,  Ky.,  Ohio  River,  exam- 
ination of 


Pacific  coast,  deep-water  harbor  between 
Points  Dnma  and  Capistrano,  Cal.,  on, 
examination  for , 

Pacific,  Division  of  the,  report  of  acting 
engineer  officer  on  operations  In 


Paddy  Ryan  (scow),  removal  of  wreck  of. . . 

Padilla  Bay,  Wash.,  and  Skaeit  Bay,  water 
way  through  Swinomish  Slough  connect- 
ing, examination  and  survey  of 

Pamlico  River,  N.  C.  and  Bay  River,  N.  C, 
water  way  between,  examination  of 

Pamlico  River,  N.  C,  at  Washington  Har- 
bor, examination  of 

Pamlico  River,  N.  C,  improvement  of 

Pamlico  River,  N.  C,  opposite  Swan  Point, 
removal  of  wreck  in 

Pamunkey  River,  Va.,  improvement  of 

Pascagoula  River,  Miss.,  improvement  of. . . 

Pasquotank  River,  N.  C,  improvement  of . . 

Passaic  River,  N.  J.,  above  Newark,  im- 
provement of 

Passaic  River,  N.  J.,  below  Newark,  im- 
provement of 

Passaic  River,  N.  J.,  improvement  of 

Patapsco  River,  Md.,  from  Craighill  Chan- 
nel to  sugar  refinery  wharves,  Curtis  Bay, 
examination  of 

Patapsco  River,  Md.,  improvement  of 

Patchogue  River,  N.  Y.,  improvement  of. . . 

Patuxent  River,  Md.,  improvement  of 

Pawcatuck  River,  R.  I.  and  Conn.,  improve- 
ment of , 

Pawtucket  River,  R.  I.,  improvement  of 

Peace  River,  Fin.    (See  Pease  River.) 

Pearl  River,  Miss.,  below  Jackson,  improve- 
ment of , 

Pearl  River,  Miss.,  between  Edinburg  and 
Carthage,  improvement  of 

Pearl  River,  Miss.,  between  Jackson  and 
Carthage,  improvement  of 

Pease  Creek,  Fla.,  improvement  of. 

Pease  River,  Fla.,  examination  of 

Peconic  River,  Suffolk  County,  N.  Y.,  ex- 
amination and  survey  of - 

Penobscot  River,  Me.,  examination  and  sur- 
vey of -• 

Penobscot  River,  Me.,  improvement  of 

Pensacola  Harbor,  Fla.,  improveme  at  of. . . . 

Pensaukee  Harbor,  Wis.,  improvement  of . . 

Pensanken  Creek,  N.  J.,  examination  of . . . . 

Pontwater  Harbor,  Mich.,  improvement  of. . 

Pepperell  Cove,  Me.,  examination  of 

Petaluma  Creek,  Cal.,  improvement,  of 

Petit  Jean  River,  Ark.,  improvement  of ... . 

Petoskey  Harbor,  Mich.,  improvement  of . . . 

Philadelphia  Harbor,  Pa.,  construction  of 
casemates  at _ 

Philadelphia  Harbor,  Pa.,  improvement  of. . 

Philadelphia,  Pa.,  establishment  of  harbor 
lines  in  port  of. - 
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Pier  in  Delaware  Bay,  near  Lewes,  Del., 
construction  of 

Piers,  etc..  occupancy  of  and  injury  to,  by 
corporations  or  individuals 

Pine  Lake,  Mich.,  entrance  to,  improve- 
ment of 


Pine  Lake,  Mich.,  near  Charlevoix,  bridging. 
Piscataway  Creek,  Md.,  examination  of. . 


Piscataway  Crolk,  Va.,  examination  of 

Pittsburg,  Pa.,  bridging  Allegheny  River 
at  Sixth  street 

Pittsburg,  Pa.,  bridging  Mouongahcla 
River  near 

Plaquemine,  Bayou,  La.,  bridge  obstructing. 

Plaquemine,  Bayou,  La.,  improvement  of  .. 

Plaquemine,  Bayou,  La.,  securing  month 
of;  from  further  ravine 

Platte  County,  Mo.,  bridging  Missouri 
Riverat 

Platte,  Department  of  the,  report  of  acting 
engineer  officer  on  operations  in 

Platte  River  (Little),  Mo.,  old  mouth  of,  to 
a  point  opposite  Leavenworth,  Kaus., 
Missouri  River  from,  examination  of 

Plaltsburg  Harbor,  N.  Y.,  improvement  of. 

Plattsburg.  N.  Y.,  inner  bay  near  mouth  of 
Saranac  River  at,  examiuation  of 

Pleasant  River,  Me.,  improvement  of 

Pleasant  River,  Me.,  removal  of  wrecks  in . . 

Plvmonth  Harbor.  Mass.,  improvement  of. . 

Point  Judith,  R.  I.,  harbor  of  refuge  at 

Points  Duma  and  Capistrano,  Cal.,  deep- 
water  harbor  on  Paciflo  coast  between, 
examination  for 

Pollock  Rip  Shoals,  Mass.,  removal  of  wreck 


at. 


Pontehartrain,  Lake,  La.,  shoals  in,  near 
Rigolets,  examination  of 

Porcupine  Island,  Me.,  breakwater  from 
Mount  Desert  to 

Port  Barre,  La.,  and  St.  Martinsville,  Bayou 
Teche  between,  examination  of 

Port  Chester  Harbor,  N.  Y.,  improvement  of. 

Port  Clinton  Harbor.  Ohio,  improvement  of. . 

Port  Costa,  Cal.,  modification  of  harbor  lines 


Port  Day,  N.  Y.,  above  Niagara  Falls,  exam- 
ination and  snrvev  of 

Port  Huron,  Mich.,  Black  Riverat,  improve- 
ment of 

Port  Jefferson  Inlet,  harbor  at,  N.  Y.,  im- 
provement of 

Port  Orford  Harbor,  Oregon,  reexamina- 
tion of 

Port  Royal  and  Augusta  Railway  Companv, 
bridge  of,  obstructing  Savannah  River,  Ga 

Port  Townsend  Bay  and  Oak  Bav,  Puget 
Sound,  Wash.,  examination  for  ship  chan- 
nel between 

Port  View  Bridge  Company,  bridge  of,  across 
Youghiogheny  River,  Pa 

Port  Washington  Harbor,  Wis.,  improve- 
ment of 

Portage  Lake  and  River  Improvement  Com- 
pany Canal,  purchase  of 

Portage  Lake,  Mich.,  harbor  of  refuge  at . . . 

Portage  Lake.  Mich.  (Houghton  County), 
establishment  of  harbor  lines  in 

Portage  Lake,  Mich.  (Houghton  County), 
purchase  of  canals  between,  and  Kewee- 
naw Bay  and  Lake  Superior,  Mich 

Portage  Lake,  Mich.  (Houghton  County), 
resurvey  and  relocation  ot  harbor  line  in . . 

Portage  River,  Mich.,  pnrchaseof  water  way 
along 

Portland  Canal,  Louisville  and,  Ky.,  oper- 
ating and  care  of 

Portland  Harbor,  Mo.,  construction  of  case- 
mate at 

Portland  narbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  removal  of  wreck  from 
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Portland,  Mo.,  bridge  obstructing  channel 
to  Back  Covo 

Portland,  Me.,  improvement  of  channel  in 
Back  Cove 

Portland,  Oregon,  Columbia  and  Willa- 
mette rivers  below,  examination  and  sur- 
ve  v  of 

Portland,  Oregon,  Colombia  and  Willa- 
mette rivera  below,  improvement  of 

Portland,  Oregon,  Willamette  River  above, 
improvement  of 

Portsmouth  Harbor,  N.  H.,  improvement  of. 

Post  of  Willcts  Point,N.Y 

Potomac  Creek,  Va.,  examination  of 

Potomac  River : 

Erection  of  flab-  ways  at  Great  Falls — 
Examination    and    survey    of,    below 

Washington,  D.  C 

Examination  and  survey    of  Eastern 

Branch  of,  D.  C 

Improvement  of,  at  Mount  Vernon,  Va . . 
Improvement  of,  at  Washington,  1).  C  . . . 
Improvement  o f  Eastern  Branch  of,  D.  C . 

Powow  River,  Mass.,  bridge,  across 

Powow  River,  Mass.,  improvement  of 

Presqne  Isle  Peninsula,  Erie  Harbor,  Pa., 
preservation  and  protection  of 

Priest  Rapids,  Wash.,  foot  of,  and  head  of 
Rock  Island  Rapids,  Columbia  River  be- 
tween, improvement  of 

Princess  Bay,  Staten  Island,  N.  Y.,  examin- 
ation of 

Printing  and  distribution  of  charts  of  north- 
ern and  northwestern  lakes 

Promotion  of  officers  of  Corps  of  Engineers, 
recommendations  as  to  examinations  for  . . 

Providence  River,  R.  I.,  improvement  of  — 

Providence  River,  R.  I.,  removal  of  Green 
Jacket  Shoal 

Provincetown  Harbor,  Mass.,  improvement 
of 


Public  buildings  and  grounds,  1).  C,  im- 
provement and  care  of 

Public  works,  occupancy  of  and  injury  to, 
by  corporations  or  individuals 

Publication  of  maps,  estimates  for , 

Puget  Sound,  Wash.,  ship  canal  to  connect 
Lakes  Union,  Washington,  and  Samamish 
with,  examination  for 

Puget  Sound,  Wash.,  ship  channel  between 
Port  Townsend  Bay  and  Oak  Bay,  examin- 
ation for 

Puget  Sound,  Wash.,  water  way  through 
bwinomish  Slough  connecting  Saratoga 
Passage  and  Skagit  Bay  with  Padilla  Bay, 
examination  and  survev  of 

Pultneyvllle  Harbor,  N.  Y.,  improvement  of 

Pungo  Rivor  to  Sladesville,  N.  C.,  water  way 
from,  examination  of * 

Puyallup  River,  Wash.,  examination  of 


Quincy  Bay,  HI.,  reopening  Willow  Slough, 
or  some  other  channel,  from  Mississippi 
River  to 

Quindaro,  Kans.,  bridging  Missouri  River 
near 


Racine  Harbor,  Wis.,  improvement  of 

Rahway  Rh«er,  N.  J.,  improvement  of 

Rancocaa  River,  N.  J.,  improvement  of 

Rancocas  River,  N.  J.,  removal  of  wreck  in. 

Rank  and  duties  of  officers  of  Corps  of  En- 
gineers, statement  showing 

Rappahannock  River,  Va.,  improvement  of. 

Ran  tan  Bay,  N.  J.,  improvement  of 

Raritan  Bay,  N.  J.,  removal  of  wreck  in 

Raritan  River,  K*.  J.,  establishment  of  har- 
bor lines  in  
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Raritan  Hirer,  X.  J.,  improvement  of 

Reconnaissances 

Reconnaissances  in  military  department*,  | 
estimates  for . 

Red  River  above  Fnlton,  Ark.,  improve- 
ment of J 

Red  River, La. and  Ark.,  improvement  of  ..." 

Red  River,  La.,  at  Upper  Falls,  near  Alex-  ) 
andria,  bridging 

Red  River  of  the  North,  Minn,  and  N.  Dak..  I 
and  tributaries  above  Fergus  Falls  and  I 
Crookston,  and  Bis  Stone  Luke,  examina- 
tion and  suryev  of. ; 

Red  River  of  the  North,  Minn,  and  N.  ! 
Dak.,  at  Goose  Rnpids.  examination  for  , 
conatrnctiou  of  lock  and  dam 

Red  River  of  the  North,  Minn,  and  N.  Dak..  | 
improvement  of • 

Redondo  Beach  Harlwr,  Cal.,  examination  of.  i 
'  Redwood  Creek,  Cal.,  examination  of j 

Redwood  Creek,  Cal.,  improvement  of 

Redwood  Harbor.  Cal.,  improvement  of 

Reelfoot  Lake,  Tenn.,  Mississippi  River  I 
north  and  west  of,  examination  of I 

Reservoirs  at  headwaters  of  Mississippi  [ 
River ...J 

Reservoirs  at  sources  of  Mississippi.  St.  J 
Croix,  Chippewa,  and  Wisconsin  rivers.  I 
surveys  for 

Rhoades,  Mary  H.  (schooner),  removal  of  I 
wreck  of J 

Richmond,  Ohio,  Grand  River  below,  exam-  j 
inatiou  and  survey  of I 

River  and  harbor  improvements ] 

Rivers  and  harbors,  examinations,  surveys,  j 
and  contingencies  of,  estimates  for '....! 

Roads  in  Yellowstone  National  Park,  con- 
struction and  improvement  of 

Roanoke  River,  Va.  and  N.  C,  improvement 


Pago. 
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449 

090  1 

i 

450 
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236 
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430 
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Roberts  Landing  and  Collins  Crossing.  N. 
C,  White  Oak  River  between,  examina- 
tion of 

Rock  Hall  Harbor,  Md.,  examination  and 
survey  of 

Rock  Island  Rapids,  Wa*h.,  head  of,  and  foot 
of  Priest  Rapids,  Columbia  River  be- 
tween, improvement  of 

Rockland  Harbor,  Me.,  improvement  of 

Rockport  Harbor,  Me.,  improvement  of 

Rome,  Ga.,  and  East  Tennessee,  Virginia 
and  Georgia  Railroad  bridge,  Coosa  River 
between,  improvement  of 

Rondewav,  Bayou,  La.,  improvement  of 

Rondout  Harbor,  N.  T..  improvement  of 

Ross  Island,  Oregon,  Willamette  River  at 
examination  and  survey  of 

Rouge  River,  Mich.,  examination  for  turn- 
ing basin  in 

Rouge  River,  Mich.,  improvement  of 

Rough  River,  K\\,  improvement  of 

Rouse  Point,  Lake  Chaniplain,  N.  Y.,  break- 
water at 

Russel  Fork  of  Big  Sandy  River,  Ky.,  exam- 
ination of '. 

Russell,  Annie  J.  (schooner),  removal  of 
wreck  of 

Ryun,  Paddy  (scow),  removal  of  wreck  of. . 


Sabine  Lake,  La.  and  Tex.,  and  Calcasien 
Lake,  connection  between,  via  Bayou 
Black,  examination  of 

Sabine  Lake,  La,  and  Tex.,  and  Sudduth 
Bluff,  Sabine  River  between,  examination 
of 

Sabine  Pass,  Tex.,  harbor  at,  improvement  of 

Sabine  River,  Tex.,  between  Sabine  Lake 
and  Sudduth  Bluff,  examination  of 

Sabine  River,  Tex.,  improvement  of 

Sacketts  Harbor,  N.  Y.,  harbor  at,  improve- 
ment of , 
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Part  VI. 


Saco  River,  Me.,  breakwater  at.  mouth  of  . . . 

Saco  River,  Me.,  improvement  of 

Sacramento  River,  Cal.,  Board  on  improve- 
ment of 

Sacramento  River,  Cal.,  improvement  of 

Sacramento  River,  Cal.,  investigation  of  min- 
ing-debris question  

Sacramento  River,  Cal.,  mouth  of,  survey  of 

Sag  Harbor,  Suffolk  County .  N.  Y.,  examina- 
tion and  survey  for  breakwater  at 

Saginaw  River,  Mich.,  improvement  of 

Saginaw  River,  Mich.,  injury  to  revetment  in 

St.  Anthony  Falls,  Minn.,  Mississippi  River 
above,  improvement  of 

St.  Augustine  Harbor,  Fla.,  establishment  of 
harbor  lines  in 

St.  Augustine  Harbor,  Fla.,  examination  of 
ohannel  in 

St.  Augustine  Harbor,  Fla.,  improvement  of. 

St  Charles  Bay,  Tex.,  examination  for  re- 
moving  obstructions  at  mouth  of 

St.  Clair  Flats  Canal,  Mich.,  improvement  of. 

St.  Clair  Flats  Canal,  Mich.,  injury  to  pier  at. 

St.  Clair  Flats  Canal,  Mich.,  operating  and 
care  of , 

St.  Clair,  Madison  and  St.  Louis  Belt  Rail- 
road Company,  bridge  of,  across  Missis- 


sippi River  at  Alton,  111 . 
•i.Clai]  ~        ~"    '     ~ 


/lair  River,  Mich.,  Corsica  Shoal  in  lower 
end  of  Lake  Huron  near,  examination  of . . 
St.  Clair  River,  Mich.,  removal  of  wrecks  in 
St  Croix  Lake,  Wis.,  near  Hudson,  exami- 
nation of : , 

St.  Croix  River,  Me.,  improvement  of , 

St.  Croix  River,  Wis.  and  Minn.,  improve- 
ment of - 

St.  Croix  River,  Wis.  and  Minn.,  survey  for 
reservoirs  at  sources  of 

St.  Francis  River,  Ark.,  improvement  of 

St.  Francis  River,  Mo.,  improvement  of 

St  Jerome  Bay,  Md.,  examination  of 

St.  Johns  River,  Fla.,  improvement  of 

St.  Johns  River,  Fla.,  upper  part  of,  south 
of  Lake  Monroe ;  and  from  Jacksonville  to 
Sanford,  examination  of 

St.  Jones  River,  Del.,  improvement  of 

St.  Joseph  Harbor,  Mich.,  improvement  of. . . 

St.  Joseph  River,  Mich.,  improvement  of 

St.  Lawrence  River,  N.Y.,shoal  between  Sis- 
ter Islands  and  Cross-over  Light  in,  im- 
provement of 

St.  Leonard  Creek,  Md.,  examination  of 

St.  Louis  Bay  and  adjacent  waters.  Minn, 
and  Wis.,  establishment  of  harbor  lines  in. 

St.  Louis  Bay,  Wis.,  and  Fond  du  Lac,  Minn., 
St.  Louis  River  between  Grassy  Point  in, 
examination  and  survey  of 

St.  Louis  Bay,  Wis.,  improvement  of , 

St.  Louis  Harbor,  Mo.,  improvement  of 

St.  Louis  River,  Minn,  and  Wis.,  'between 
Fond  du  Lac  and  Grassy  Point,  examina- 
tion and  survev  of 

8t.  Martinsville,  "La.,  and  Port  Barre,  Bayou 
Teche  between,  examination  of 

St  Marys  Falls  Canal  dry  dock,  Mich 

St  Marys  Falls  Canal.  M^ch.,  occupancy  of 
and  injuries  to  public  works,  etc.,  at 

St.  Marys  Falls  Canal,  Mich.,  operating  and 
care  of 

St.  Marys  River,  Mich.,  Hay  Lake  Channel, 
improvement  of 

St.  Marys  River,  Midi.,  improvement  of 

St.  Paul,  Minn.,  bridge  of  city  of,  across 
Mississippi  River 

St  Paul,  Minn.,  gauging  Mississippi  River 
at  or  near 

Salamander  (schooner),  removal  of  wreck  of. 

Salem  Harbor,  Mass.,  improvement  of 

Salem,  Mass.,  North  River  at,  examination 
of 


Salisbury,   Mass.,    bridge    across    Powow 
River  at 
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£alkahatchie  River,  S.  C,  improvement  of.. 
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Samamish,  Lake,  Wash.,  ship  canal  to  con- 
nect Puget  Sound  with,  examination  for.. 
San  Diego  Harbor,  Cal.,  improvement  of  . . . 
San  Diego  Harbor,  Cal.,  occupancy  of  leveo 


at. 


San  Francisco  Harbor,  Cal..  and  adjacent 

waters,  establishment  of  harbor  Hues  in  . . 
San  Francisco  Harbor,  Cal.,  and  adjacent 

wators.  survey  of 

San  Francisco  Harbor,  Cal.,  construction  of 

casemates  at -> 

San  Francisco  Harbor,  Cal.,  defense  of 

San  Joaquiu  River,  Cal.,  improvement  of . . . 
San  Joaquin  River,  Cal.,  investigation  of 

mining-debris  question 

San  Joaqnin  River,  Cal.,  mouth  of,  survey  of. 
San  Luis  Obispo  Harbor,  Cal.,  improvement 

of. 


San  Pablo  Bay,  Cal.,  survey  of 

San  Pedro,  Wilmington  Harbor,  Cal.,  estab- 
lishment of  harbor  lines  at 

San  Rafael  River,  Cal.,  examination  ot 

San  Simeon  Bay,  Cal.,  examination  of 

Sand  Beach,  Lake  Huron,  Mich.,  harbor  of 
refuge  at 

Sandusky  City  Harbor, Ohio.improvementof . 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay,  Cape  Ann,  Mass.,  harbor  of  re- 
fuge at 

Sanford  and  Jacksonville,  Fla.,  St.  Johns 
River  between;  examination  of 

Santa  Cruz,  Cal.,  harbor  of  refuge  at,  exami- 
nation of 

Santee  River,  S.  C,  improvement  of 

Sapclo  and  Dolxrr,  Ga.,  inside  route  be- 
tween, examination  and  survey  of 

Saranac  River,  N.  Y.,  inner  bay  near  mouth 
of,  at  Plattsbnrg,  examination  of 

Sarasota  Bay,  Fla.,  improvement  of 

Saratoga  Passage,  Wash.,  and  Padilla  Bay, 
water  way  through  Swinomish  Slough 
connecting,  examination  and  survey  of 

Saugatuck  Harbor,  Mich.,  improvement  of . 

Saugatuck  River,  Conn.,  examination  of 

Saugerties  Harbor,  N.  Y.,  improvement  of. 

Savannah,  Ga.,  andFeraandina,  Fla.,  inside 
route  between,  examination  and  survey  of. 

Savannah  River  and  Harbor,  Ga.,  improve- 
ment of 

Savannah  River  and  Harbor,  Ga.,  removal 
of  wrecks  in ." 

Savannah  River,  Ga.,  below  Augusta,  bridge 
obstructing 

Savannah  River,  Ga.,  improvement  of 

Savannah  River,  near  Sister  Ferry,  Effing- 
ham County,  Ga.,  bridging 

Sayville,  N.  x .,  Browns  Creek  at,  improve- 
ment of 

Schuylkill  River,  Pa.,  improvement  of 

Scituate  Harbor,  Mass.,  improvement  of 

Seawalls  and  embankments  at  Davids  and 
Governors  islands,  New  York  Harbor 

Seattle  and  Northern  Railroad  Company, 
bridge  of,  obstructing  Swinomish  Slough, 
"Wash 

Seattle,  Wash.,  bridging  Duwamish  River 
near 

Sebewaing,  Mich.,  Sebewaing  River  below, 
examination  of 

Sebewaing  River,  Mich.,  below  Sebewaing, 
examination  of 

Seven  Devils  mining  district,  Idaho,  and 
Huntington  Bridge,  Upper  Snake  River 
between,  examination  aud  survey  of 

Sevierville,  Tenn.,  Little  Pigeon  River  be- 
low, examination  of 

Shark  River,  N.  J.,  examination  of 

Shaw  Cove,  New  London  Harbor,  Conn., 
examination  of 

Sheboygan  Harbor.  Wis.,  improvement  of . . 

Sheepsnead  Bay,  N.  Y.,  improvement  of 

Sherman,  Gen.'W.  T.  (schooner),  removal  of  | 
wreck  of ' 
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Ship  canal  connecting  Lakes  Union,  Wash- 
ington, and  Saraannsh  -with  Puget  Sound, 
wash . ,  examination  for 

Ship  channel  between  Port  TownBend  Bay 
and  Oak  Bay,  Puget  Sound,  Wash.,  exam- 
ination for 

Ship  channel  in  connecting  waters  of  the 
Great  Lakes  between  Chicago,  Duluth, 
and  Buffalo,  examination  of 

Ship  channel  in  Galveston  Bay,  Tex.,  Im- 
provement of 

Ship  Island  Harbor,  Miss.,  removal  of 
wreck  in 

Shoal  between  Sister  Islands  and  Cross- 
over Light,  St.  Lawrence  Kiver,  N.  Y., 
improvement  of 

Shoal  Harbor  and  Compton  Creek,  N.  J.,  im- 
provement of 

Shoal  water  Bay,  Wash.,  examination  of 

Shreveport,  La.,  and  Jefferson,  Tex.,  Cy- 
press Bayou  and  the  lakes  between,  sur- 
vey of 

Shrewsbury  River,  N.  J.,  improvement  of. . . 

Sioux  City,  Iowa,  and  Fort  Benton,  Mont., 
Missouri  Kiver  between,  examination  and 
survey  of 

Sioux  City,  Iowa,  and  Great  Falls,  Mont., 
Missouri  River  between,  improvement  of. 

Sister  Ferry,  Ga.,  bridging  Savannah  River 
near 

Sister  Islands  and  Cross-over  Light,  N.  Y., 
shoal  in  St  Lawrence  River  between,  im- 
provement of ... . 

Sites  for  fortifications 


Siuslaw  River,  Oregon,  improvement  of  — 

Skagit  Bay,  w  ash.,  and  Padilla  Bay,  water 
way  through  Swinomish  Slough  connect- 
ing, examination  and  survey  of 

Skagit  River,  Wash.,  examination  of 

Skagit  River,  Wash.,  improvement  of 

Skamokawa  River,  Wash.,  examination  of . . 

Sladeavllle,  N.  C,  to  Pungo  River,  water  { 
way  from,  examination  or. 

Smith  Creek,  Md.,  examination  of 

Smithbmd  Harbor,  Ey .,  examination  of 

Smyrna  River,  Del.,  improvement  of 

Smyrna  River,  Bel.,  removal  of  wreck  in  . . . 

Snake  River  (Upper),  Idaho,  between  Hunt- 
ington Bridge  and  Seven  Devils  mining 
district,  examination  and  survey  of 

Snake  River.  Wash.,  improvement  of 

Snohomish  River,  Wash.,  examination  of. . . 

Snohomish  River,  Wash.,  improvement  of  . 

Snoqualmio  River,  Wash.,  improvement  of. 

Sopelo,  Ga.    (See  Sapelo.) 

South  Bend,  Wash.,  Shoalwater  Bay  and 
Willapah  River  at,  examination  and  sur- 


vey of ..       __ 

.any,  1 
The,  across  Savannah  River,  Ga 


ith 


South  Bound  Railroad  Company,  bridge  of 


South  Dakota,  north  line  of,  and  mouth  of 
Big  Sioux  Rivet,  Missouri  River  between, 
examination  and  survey  of 

South  Fork  of  Cumberland  River,  Ky.,  im- 
provement of 

South  Haven  Harbor,  Mich.,  improvement 


of.. 


South  Pass  of  Mississippi  River,  inspection 

of  improvement  of 

South  Kiver,  N.  J.,  improvement  of 

Spokane  and  Palouso  Railway  Company, 

bridge  of,  across  Clearwater  iRiver,  Idaho.: 
Spottsville,  Ky.,  bridge  obstructing  Green  | 

River  at i 

Spuyten  Duyvil  Creek,  N.  Y.,  bridge  ob-  l 

structing | 

Squan  River,  !N.  J.  (&ee  Manasquan  River.)  ! 
S.  S.  Bickmoro  (schooner),  removal  of  wreck  \ 


of.. 


Stamford  Harbor,  Conn.,  examination  and  j 

survey  of i 

Stamford  Harbor,  Conn.,  improvement  pf . .  ,i 
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Starve  Goat  Island,  R.  I.,  channel  between, 
and  mainland,  m  Narragansott  Bay,  ex- 
amination of 

Staten  Island  and  New  Jersey,  channel  be- 
t  ween,  improvement  of 

Staten  Island,  N.  Y.,  Princess  Bay,  exami- 
nation of 

Staunton  Bivor,  Va.,  improvement  of 

Steele  Bayon,  Miss.,  improvement  of 

Stedlaqnamish  River,  Wash.,  improvement 
of 

Stonington,  Conn.,  harbor  of  refuge  at 

Stony  Creek  River,  at  Stony  Creek,  Conn., 
examination  of 

Strait  of  Karquines,  Cal.,  survey  of. 

Stubbs  Ferry,  Mont.,  canyon  next  below, 
and  Great  Falls,  Missouri  River  between, 
examination  and  survey  of 

Sturgeon  Bay  Canal,  Wis.,  harbor  of  refuge 
at  entrance  of 

Sucarnochee  River,  Ala.,  examination  of 

Sndduth  Bluff,  Tex.,  and  Sabine  Lake,  Sa- 
bine River  between,  examination  of. 

Suisun  Bay.  Cal.,  survey  of 

Sullivan  Falls,  Hancock  County,  Me.,  exam- 
ination of 

Sump  a  wanna  Inlet,  N.  Y.,  improvement  of. 

Superior  Bay  and  adjacent  waters,  Minn, 
and  Wis.,  establishment  of  harbor  lines  in. 

Superior  Bay,  Wis.,  improvement  of 

Superior,  Lake,  purchase  of  canals  connect- 
ing Portage  Lake,  Mich.,  with 

Superior,  Wis.,  Allouez  Bay  and  Ncmadji 
River  at,  examination  of 

Superior,  Wis.,  Minnesota  Point  at,  im- 
provement of 

Supervision  of  the  harbor  of  Now  York 

Survey  of  northern  and  northwestern  lakes. 

Surveys  and  examinations 

Surveys,  examinations,  and  contingencies 
of  rivers  and  harbors,  estimates  tor 

Surveys  in  military  departments,  estimates 
for 

Susquehanna  River  above  and  below  Havre 
de  Grace,  Md.,  improvement  of 

Susquehanna  River  above  Havre  de  Grace. 
Mel.,  examination  and  survey  of 

Susquehanna  River,  West  Branch  of,  Pa., 
examination  of 

Suwanee  River,  Fla.,  improvement  of 

Swan  Island,  Oregon,  Willamette  River  on 
west  side  of,  examination  of 

Swansboro  and  New  River,  N.  C,  water  way 
between,  improvement  of 

Swinomish  Slough,  Wash.,  bridge  obstruct- 
ing   

Swinomish  Slough,  Wash.,  examination  and 
survey  of 

Sylvia  de  Grasse  (ship),  removal  of  wreck  of. 

T. 

Tacoma,  Olympia  and  Grays  Harbor  Rail- 
road Company,  bridges  of,  across  Chehalis 
and  Johns  rivers,  Wash 

Tallahatchee  River,  Miss.,  improvement  of. 

Tallapoosa  River,  Ala.,  improvement  of 

Tampa  Bay,  Fla.,  improvement  of 

Tanker  Harbor,  Va.,  examination  of 

Tar  River,  N.  C,  improvement  of 

Taunton  River.  Mass.,  improvement  of 

Taylorsville,  Ohio,  bridge  obstructing  Mus- 
kingum River  at 

Tchefuncte  River,  La.  (See  Chefiuicte 
River.) 

Tcllula  Lake,  Miss.,  improvement  of 

Teche,  Bayon,  La.,  between  St.  Martinsville 
and  Port  Barre,  examination  of 

Teche,  Bayou,  La.,  improvement  of 

Tennessee  River: 

Bridge  at  Florence,  Ala.,  obstructing... 
Improvement  of , , 
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Part  I. 

Partn. 

Partlll. 

Part  IV. 

PartV. 

PartVL 

Tennessee  Hirer— Continued. 

Improvement  of,  above  Chattanooga, 
Xenn 

278 

279 

287 
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241 
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850 
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404 
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119 
376 

277 

277 
550 
552 

274 

47    679 

304 

361 
158    * 

235 
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435 
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1114 
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1846 
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1823 

1843 

1819 

1841 
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1783 
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1779 

1936 
1918 

2252 

2255 

2311 

2303 

2322 
1989 

m  2411 

2381 
2381 

2237 
2239 

2223 
2438 

2467 

2765 
2708 

2936 
3200 

2828 
2884 

2801 

Improvement  of,  below  Bee  Tree  Shoals, 

Improvement  of,  below  Chattanooga, 
Tflivn  

Improvement  of,  between  Chattanooga, 
Tenn.,  and  foot  of  Bee  Tree  Sheals,  Ala. 

Operating  and  care  of  Muscle  Shoals 
Canal rT 

Terre  Haute,  Ind.,  and  La  Fayette,  Wabash 
River  between,  examination  of 

Terrebonne,  Bayou,  La.,  and  Bayou  Black, 
examination  for  connection  between 

Terrebonne,  Bayou,  La.,  between  Houma 

Texas  and  Pacific  Railway  Company,  bridge 

o£  obstructing  Bayou  Plaquemine,  La 

Thames  River,  Conn.,  improvement  of 

The  South  Bound  Railroad  Company,  bridge 

The  Upper  Bridge  Company,  bridge  of, 

Thibodeaux,  La.,  and  Houma,  Bayou  Terre- 
bonne between,  examination  of 

Thoroughfare  from  Cape  May  to  Great  Bay 
.    north  of  Atlantic  City,  N.  J.,  examination 

Thunder  Bay  Harbor,  Mich.,  improvement 
of 

Tiokfaw  River,  La.,  and  its  tributaries,  im- 

Ticonderoga  River,  N.  Y.,  improvement  of . . 
Tigre,  Bayou,  La.,  examination  of 

Tillamook  Bay  and  Bar,  Oregon,  examina- 
tion and  survey  of 

Tillamook  Bay  and  Bar,  Oregon,  improve^ 

Tionesta  Creek,  Fa.,  between  Tioneata  and 
Balltown,  examination  of 

Tionesta,  Pa.,  and  Balltown,  Tionesta  Creek 

Titusville  and  Jupiter  Inlet,  Fla.,  Indian 
River  between,  examination  of 

Toledo  Harbor,  Ohio,  improvement  of 

Tombigbee  River,  improvement  of: 

Below  Demopolis,  Ala 

Below  Vienna,  Ala. , 

Between  Demopolis,  Ala.,  and  Columbus, 
Miss 

Between  Fulton,  Miss.,  and  Vienna,  Ala. 

Between  Walker  Bridge  and  Fulton, 

Miss 

Toms  River,  K.  J.,  examination  and  survey 
of 

Tonawanda  Harbor,  N.  Y.,  improvement  of. 
Tongue  River,  Mont.,  near  Miles  City,  ex- 
amination of 

Tongue  River,  Mont.,  Yellowstone  River 
below  mouth  of,  examination  of 

Torpedo  experiments 

Torpodoes  xor  harbor  defense 

Totten  Bay,  Devil  Lake,  N.  Dak.,  examina- 
tion of 

Town  River,  Mass.,  examination  and  sur- 
vey of 

Tradewater  Rivor,  Ky.,  improvement  of 

Tremble,  M.  E.  (schooner) ,  removal  of  wreck 
of 

Trent  River,  K.  C,  improvement  of 

Trinity  River,  Tex.,  below  Dallas,  exaniina- 

Trinity  River,  Tex .,  improvement  of 

Trout  Creek,  Fla.,  bridge  obstructing 

Tug  Fork,  Big  Sandy  River,  91  and  95$  miles 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky ., 
improvement  of 
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Tumwater,  Wash.,  Olympia  Harbor  to,  ex- 
amination and  aurvey  of [    411 

Turner  Creek,  Md.,  examination  and  sur-  | 
veyof 132 

Tuscaloosa  and  Daniels  Crook,  Ala.,  BLick  . 
"Warrior  River  between,  improvement  of. .  I    213 


Two  Rivers  Harbor,  Wis.,  improvement  of. 


Umpqua  River,  Oregon,  improvement  of 

Union,  Lake,  Wash.,  ship  canal  to  connect 
Puget  Sound  with,  examination  for 

United  States  Engineer  School 

Upper  Bridge  Company,  bridge  of  The, 
across  Monongahela  River,  Pa 

Upper  Columbia  River,  Oregon  and  Wash., 
Improvement  of 

Upper  Falls,  La.,  bridging  Red  River  at — 

Upper  Machodoc  Creek,  Va.,  examination  of. 

Upper  Mississippi  River,  operating  snag 
boats  and  dredge  boats  on 

Upper  Snake  River,  Idaho,  between  Hunt- 
ington Bridge  and  Seven  Devils  mining 
district,  examination  and  survey  of 

Urbana  Creek,  Va.,  improvement  of 

Use  of  public  works  by  corporations  or  indi- 
viduals   


Vacherie,  La.,  etc.,  and  Lake des  Allemftnds, 
bayous  Chevreuil  and  Tigre  between 

Vallette  Dry  Dock,  removal  of  wreck  of  — 

Van  Buren,  Mo.,  Current  River  below,  ex- 
amination of 

Vancouver,  Wash.,  and  mouth  of  Willa- 
mette River,  Oregon,  Columbia  River  bo- 

'   tween,  examination  and  survey  of 

Vancouver,  Wash.,  bridging  Columbia 
.  River  near. 


Vermillion,  Bayou,  bay  and  passes,  La.,  ex- 
amination of. 

Vermillion  Harbor,  Ohio,  improvement  of. . . 

Vidal,  Bavou,  La.,  improvement  of 

Vienna,  Ala.,  and  Fulton,  Miss.,  Tombig- 
bee  River  between,  improvement  of 

Vienna,  Ala.,  Tombigbee  River  below,  im- 

grovement  of 
icennea,  Ind.,  Wabash  River  above,  im- 
provement of 

Vincennes,  Ind.,  Wabash  River  below,  im- 
provement of 

Vineyard  Haven  Harbor,  Mass.,  improve- 
ment of i - 

Volusia  Bar,  Fla.,  improvement  of 
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257 


421 
429 


230 
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242 


213 
214 


297 
297 


50    700 
187 


Wabash  River,  Ind.  and  111.,  above  Vin 

cennes,  improvement  of 297 

Wabash  River,  Ind.  and  HI.,  below  Vin- 
cennes, improvement  of 297 

Wabash  River,  Ind.  and  HI.,  improvement  of.  j    297 
Wabash  River,  Ind.,  between  Torre  Haute  . 

and  Lafayette,  examination  of ,    298 

Waccamaw  River,  to  Waccamaw  Lake,  N. 

C.  and  S.  C,  improvement  of \    170 

Waco,  Tex.,  Brazos  River  below,  examina- 
tion of 235 

Walker  Bridge  and  Fulton,  Miss.,  Tombig-  i 

bee  River  between,  improvement  of 213 

Wappinger  Creek,  K.  Y.,  improvement  of...;      84    885 

Wappoo  Cut,  S.  C,  improvement  of 176 

War  maps,  estimates  for  publication  of I    450 

Wareham  Harbor,  Mass.,  improvement  of.. I      50    701 

Warrior  River,  Ala.,  improvement  of j    212 

Warsaw.  111.,  Mississippi  River  at,  examina-  ■ 

tion  of 204 

Warwick  River,  Md..  examination  and  sur- 
vey of 132 

Washington   Aqueduct,  maintenance  and 
repair  of ...I 
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Washington  Bayou,  Miss.,  improvement  of. . 
Washington,  D.  C. : 

Construction  of  casemates  at 

Defense  of 

Examination  and  survey  of  Potomac 

River  below 

Improvement  and  care  of  publio  build- 
ings and  grounds 

Improvement  of  Potomac  River  at .  -• 

Increasing  water  supply  of 

Maintenance  and  repair  of  Washington 

Aqueduct 

Maintenance  of  Washington  Monument 

Water  supply  of 

Washington  Harbor,  Pamlico  River,  N.  C, 

examination  of 

Washington,  Lake,  Wash.,  ship  canal  to 
connect  Puget  Sound  with,  examination 

for 

Washington  Monument,  Washington,  D.  C, 

maintenance  of 

Watch  Hill -Cove,  Little  Narragansett  Bay, 

R.  I.,  examination  of 

Water  gauges  on  Columbia  River,  Oregon 

and  Wash.  ^ 

Water  gauges  on  Mississippi  River  and  its 

principal  tributaries : 

Water  gauges  on  Mississippi  River  at  or 

near  st.  Paul,  Minn : 

Water  supply,  District  of  Columbia 

Water  supply  of  Washington,  D.  C,  ip- 

creasing 

Wateree  River,  S.  C,  between  Camden  and 
Falls  of  the  Catawba,  and  bend  about  4 

miles  below  Camden,  examination  of 

Wateree  River,  S.  C,  improvement  of 

Watorville  to  Augusta,  Me.,  Kennebec  River 

from,  examination  and  survey  of 

Waterways: 

Between  Beaufort  Harbor  and  Kew 

River,  N.  C,  improvement  of 

Between  Cape  May  and  Great  Bay  north 

of  Atlantic  City,  N.  J.,  examination  of. 

Between  Chincoteagne   Bay,  Va.,  and 

Delaware  Bay,  at  or  near  Lewes,  Del., 

improvem  ent  of 

Between  Doboy  and  Sapelo,  Ga.,  ex- 
amination ana  survey  of 

Between  Jamaica  Bay  and  Long  Beach 
Inlet,  K  Y.,  examination  and  survey  of 
Between  Jefferson,  Tex.,  and  Shreveport, 
La.,  and  Cypress  Bayou,  survey  of. . . 
Between  Lynn  Haven  Bay  and  Eastern 
Branch  of  Elizabeth  River,  Va.,  ex- 
amination of 

Between  Kew  Berne  and  Beaufort,  X. 

C,  improvement  of 

Between  Kew  River  and  Swansboro,  K. 

C,  improvement  of 

Between  Norfolk  Harbor,  Va.,  and  Al- 
bemarle Sound,  N.  C,  improvement  of. 
Between  Pamlico  River  and  Bay  River, 

N.  C,  examination  of 

Between  Port  Townsend  Bay  and  Oak 
Bay,  Paget  Sound,  Wash.,  examina- 
tion for 

Between  Pungo  River  and  Sladesville, 

N.  C,  examination  of 

Between  Savannah,  Ga.,  and  Fernan- 

dlna,  Fla.,  examination  and  survey  of. 

Connecting  Lakes  Union,  Washington, 

and    Samamiah  with  Puget  Sound, 

Wash.,  examination  for 

In  connecting  waters  of  the  Great 
Lakes,  between  Chicago,  Duluth,  and 

Buffalo,  examination  of 

Near   Coaster  Harbor   Island,    R.  I., 

improvement  of 

Wankegan  Harbor,  HI.,  improvement  of ... . 

Wellfleet  Harbor,  Mass.,  improvemenrof . . . 

West  Bay.    West  Galveston  Bay,    Tex., 

channel  through,  examination  and  survey 

of. 
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"West  Galveston  Bay,  Tex.,  from  Christians 
Point,  for  reopening  channel  through 
West  Bay,  examination  and  survey  of 

"West  Liberty,  Ky.,  and  Farmer,  Licking 
River  between,  improvement  of 

"West  Keck  River,  Va.,  examination  of 

West  Point,  Ga.,  and  Franklin,  Ala.,  Chat- 
tahoochee River  between,  examination  of. 

Westchester  Creek,  N.  Yn  examination 
and  survey  of 

Western  branch  of  Elizabeth  River,  Va., 
examinat  ion  of 

Weston,  Mo.,  Missouri  River  at,  examina- 
tion of 

Westport  Harbor,  Mass.,  iinprovement  of  . . 

Wetumpka,  Ala..  Alabama  River  up  to,  ex- 
amination of 

Wetumpka,  Ala.,  and  East  Tennessee,  Vir- 
ginia and  Georgia  Railroad  bridge,  Coosa 
River  between,  improvement  of 

Weybosset  (schooner),  removal  of  wreck  of. 

Weymouth  Back  River,  Mass.,  examination 
and  survey  of 

Weymouth  River,  Mass.,  improvement  of . . 

White  Oak  River,  N.  C,  between  Roberts 
Landing  and  Collins  Crossing,  examina- 
tion of 

White  River,  Ark.,  improvement  of 

White  River,  Ark.  (Lower) ,  examination  and 
survey  of 

White  River  Harbor,  Mich.,  improvement  of. 

White  River,  Ind.,  improvement  of 

Whitehouse,  Josiah  (schooner),  removal  of 
wreck  of 

Wicomico  (Great)  River,  Va.,  examination  of . 

Wicomico  River,  Md.,  improvement  of 

Wicomico  River,  Newport  Creek  at  head  of, 
Md.,  examination  of 

Willamette  River, Oregon: 

Examination  and  survey  of,  at  Clacka- 
mas Rapids,  Ross  Island,  and   Cor- 

vallis..:. 7. 

Examination  and  survey  of,  below  Port- 
land  

Examination  and  survey  of  Columbia 
River  between  Vancouver,  Wash., 

and  mouth  of 

Examination  of,  on  west  side  of  Swan 

Island 

Improvement  of,  above  Portland 

Improvement  of,  below  Portland 

Willapah  River,  Wash.,  below  Woodward 
Landing,  examination  and  survey  of 

Willets  Point,  N.Y.,  post  of 

Willow  River,  Wis.,  near  Hudson,  examina- 
tion of 

Willow  Slough.  HI.,  reopening 

Willsboro,  N.  Y.f  Boquet  Riverbelow,  exam- 
ination of 

Wilmington  Harbor,  Cal.,  establishment  of 
harbor  lines  at  San  Pedro 

Wilmington  Harbor,  Cal.,  improvement  of . . 

Wilmington  Harbor,  Del.,  improvement  of . . 

Wilmington  Harbor,  Del.,  survey  for  im- 
provement of ,. 

Wilmington,  N.  C,  Cape  F**r  River  above, 
improvement  of 

Wilmington,  N.  C,  Cape  Fear  River  at  and 
below,  improvement  of 

Wilson  Creek,  Vs.,  and  Greenbrier  River, 
W.  Va.,  New  River  between  mouths  of, 
improvement  of + 

Wilson  Harbor  N.  Y.,  improvement  of 

Wilson  Point  Harbor,  Conn.,  improvement  of. 

Winfield,  Richard  M.,  ct  oi.,  bridge  of,  in 
Barnstable,  Mass 

Winona  and  Southwestern  Railway  Com- 
pany, biidge  of,  across  Mississippi  River 
at  Winona,  Minn 

Winona,  Minn.,  bridge  of  city  of,  across 
Mississippi  River 

Winona,  Minn.,  bridging  Mississippi  River 
at 
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WmthropHarbor,  Mobs.,  Improvement  of. . . 

Winyaw  Bay,  S.  C,  itnprovemeDt  of 

Wisconsin  Rivor,  Wis.,  improvement  of 

Wisconsin  River,  Wis.,  survey  for  reser- 
voirs at  sources  of . 

Withl&coochce  River,  Fla.,  improvement  of. 

Woods  Lauding.  Oregon,  and  Astoria,  Co- 
lumbia River  between,  examination  for 
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snagging  . 
woodward 


Woodward    Landing,     Wash.,     Willapah 

River  below,  examination  and  survey  of. 

Works,  occupancy  of  and  injury  to  public, 

by  corporations  or  individuals 

Wrecks,  removal  of 

At  Elizabethport,  N.  J.,  near  entrance 

to  Arthur  Kill 

At  Pollock  Rip  Shoals,  Mass 

In  Barnegat  Inlet,  N.J 

In  Chesapeake  Bay 

In  Columbia  River  near  Astoria,  Oregon, 

In  Delaware  Bay 

In  Delaware  Bay  and  River , 

In  Hyannis  Harbor,  Mass \... 

In  Jackson  Creek,  Chester  River,  Md . . 

In  New  Orleans  Harbor,  La 

In  New  York  Harbor,N.Y 

In  Ogeccheo  River,  Ga , 

In  Pamlico  River,  N.  C,  opposite  Swan 

Point ... 

In  Pleasant  River,  Me , 

In  Portland  Harbor,  Me 

In  Rancocas  River,  N.  J 

In  Ran  tan  Bay,N.J 

In  St  Clair  River,  Mich 

In  Savannah  River  and  Harbor,  Ga 

In  Ship  Island  Harbor,  Miss 

In  Smyrna  River,  Del 

In  South  Channel  across  bar,  Charleston 

Harbor,  S.C 

Near  Gay  Head  Light " 

Near  Handkerchief  Light-sh ip 

WrightsviUe  and  Tennille  (Tennville)  Rail- 
road Company,  bridge  of,  across  Oconee 

River,  Ga pm 

Wyandotte  County,  Kans.,  bridging  Mis- 
souri River  at  7........ 
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17 

107 
61 
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420 
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Yadkin  River,  N.  C,  improvement  of 

Yamhill  River,  Oregon,  below  McMinnville, 
examination  and  survey  of 

Yaquina  Bay,  Oregon,  improvement  of , 

Yasoo  River,  Miss.,  improvement  of 

Yellow  Banks.  Chippewa  River,  Wis.,  im- 
provement of 

Yellow  River,  Ga.,  from  bridge  near  Cov- 
ington toOcmulgee  River,  examination  of 

YeuowBtone  National  Park,  construction 
and  improvement  of  roads  and  bridges  in . . 

Yellowstone  River,  Mont,  and  N.Dak.,im- 
provement  of 

Yellowstone  River,  Mont.,  below  mouthof 
Tongue  River,  examination  of 

York  Harbor,  Me.,  improvement  of. 

York  River,  Va,,  improvement  of 

Youghiogheny  River,  Pa.,  at  McKeesport, 

Younjp  Bay,  Oregon,  channel  in,  examina- 
tion of 


Youngs  River,  Wash.,  improvement  of , 

Yuma,  Ariz.,  and  Eldorado  Canon,  Colora- 
do River  between,  examination  of 
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1411 


Zanesville,  Ohio,  bridge  obstructing  canal  of 
Muskingum  River  at  foot  of  Maui  street. . 
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